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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telegrams : ‘‘ Cement, Penarth” 
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‘Burton's 


TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 
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OUTSTANDING ADVANTAGES 





1.—Save at least 80%, labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
. very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 





Length Approx. 
Closed Expanded Weight 


1’ 6” 2 3” 14 Ib. 
2 4° 3’ 64" 19 Ib. 
v4 Ss 6” 24 Ib. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 


Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 

















CONCRETE AND CONSTRUCTIONAL ENGINEERING May, 1951. 








FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 





HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 3350! 
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Consulting Engineers: Oscar Faber and Partners 


Reinforced Concrete Construction 


Two of a group of four preliminary mixers 
under construction at the Cement Works at 
Shoreham, Sussex, for the British . Portland 
Cement Manufacturers Limited. 


Contractors for every class of Builjing and Civil Engineering work at home and overseas 
Jahn Laing and Son Limited, London, Carlisle, Johannesburg, Lusaka. Established in 1848 
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WICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites made extensive use 
of WICKHAM BUILDERS’ HOISTS 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power Please write to us for interesting literature 
Winches, Portable Winches, and the name of our agent in your area. 
Brick Barrows, Safety Gates 





























TAKE IT UP WITH 
WICKHAM 


/ % 
Wickham 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1. Phone: ABBEY 5967-8 


Grams’: Wicamite Sowest London 
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RAPID METAL 
will lower your Shullering costs 


MAXIMUM 
EFFICIENCY 
& ECONOMY 























Sole Patentees & Manufacturers 


ST rApip METAL DEVELOPMENTS £° = 
= 209 Walsall Road, Perry Barr, Birmingham 22h 


PHONE - BIRCHFIELDS 602! 
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Descriptive Catalogue, and Sale or Hire Terms, on request 
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THEYRE SAFE. THEYRE ECONOMICAL, 
AND THEY REALLY ARE 
AVAILABLE FOR IMMEDIATE 
DELIVERY IN ALL STANDARD 


PRECAST PILES 


STENT PRECAST CONCRETE LTD. 


Sales: |, Victoria St., London, S.W.! Works: Dagenham Dock, Essex 
Telephone : Whitehall 2573 Telephone : Rainham (Essex) 780 


Pa 
Agent for Wales and South-West England: T. L. LOWE, Agent for Midlands : FABIAN J. M. JACKSON, M.insc.B.E., 
B.Sc.{Eng.], A.M.1.C.E., M.inst.M.E. ; DAVIES, MIDDLE- M.LPLE., tt, Leicester Road, LOUGHBOROUGH. 
Telephone : Loughborough 3781 & 3543. 56, St. Mary's 
Road, MANCHESTER 16. Telephone : FAI. 2623. 


TON & DAVIES, LTD., 9 Museum Place, CARDIFF. 
Telephone : Cardiff 2370/1. 





L936F 





THE 


GUYNITIE 


CONSTRUCTION CO. LTD. 


Specialists in the Repair and Reconditioning 


of Damaged and Defective Concrete Structures 


LININGS FOR RESERVOIRS, TUNNELS, ETC. 
ENCASING STRUCTURAL STEELWORK 





WESTERN HOUSE, HITCHIN, HERTS. Telephone: HITCHIN 57! 
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HAYWARDS “CRETE-O-LUX” 
WINDOWS 


at 
Ocean Dock Terminal 
SOUTHAMPTON 


mr | 


“CRETE-O-LUX” LIGHTS 


Haywards ‘‘ Crete-o-Lux’”’ Lights, of reinforced concrete 
construction, are purpose-made and precast for 
maximum efficiency and dependability. These Lights 
meet every need of present-day building practice, 
being specially designed for Pavements, Roadways, 
Floors, Stallboards, Roofs, Domes, Canopies, Lan- 
terns, Windows, etc. Their use ensures good appear- 
ance and the best possible transmission of light. 








We invite your enquiries 


HAYWARDS LTD., UNION STREET, LONDON, S.E.! 
WaATerloo 6035-6039 
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The above photograph effectively demon- 

strates the ease of erection of Kwikform 

Unit-Frame Scaffolding—striking is just as 
simple 





KWIKFORM LTD., WATERLOO ROAD, BI) 
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)... the Unit-Frame 
Scaffolding System... 


has revolutionised all previous 
conceptions of scaffolding. 
Economies obtained from its 
use have been officially acknow- 
ledged by Government authori- 
ties as well as by all sections 
of the Building and Civil 
Engineering Industries. Fully 
descriptive literature is available 
on application. 


g 
E: 


5 


é 


All Kwikform Scaffolding is available for hire or purchase. 


Patents granted or pending in all Principal Countries of the World. 
(‘KWIKFORM ° is the registered trade name of KWIKFORM LTD.) 


The Illustration below of Nechells ve oo Illustrated below is the adapt- 
which is re ved by per the Brit ili Init. 
Electricity preety shows the application of ability of cur Unis Frame 
our Unit-Frame System to external and internal System to extremely difficult 
large-scale constructional operations. site conditions. 





INGHAM 25. London Office: 66, Victoria Street, S.W.1 


L.G.B. 
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FOR AUTOMATIC ALIGNING AND 
SELF-SUPPORTING SHUTTERING TO 
WALLS, FLOORS, COLUMNS AND BEAMS, ETC. 


' 
. 
" 
s 
» 
A, 


Inspection of the actual 

plant will show the simple 

and robust nature of the equip- 
ment which has been designed 
for rapid fixing and easy maintenance. 


This new range of formwork, for use on all types and systems of concrete construction, 
provides the Contractor with the means of overcoming formwork difficulties in an easy and 
economical way. No special tools are required, it is easy to erect and dismantle, and robustly 
constructed to withstand heavy wear. Full information can be obtained from any Mills Depot. 


BELFAST - BIRMINGHAM * BOURNEMOUTH ~- BRIGHTON ~* BRISTOL 


<« 
yy, [ [ [ [ Ss 1 CANTERBURY - CARDIFF - COVENTRY - CROYDON - DUBLIN 
= 4 SD EXETER - GLASGOW - HULL - ILFORD - LIVERPOOL - LOWESTOFT 


MANCHESTER * NEWCASTLE - NORWICH - PLYMOUTH 
OFS MORO CLOMBANUBRE PORTSMOUTH - SOUTHAMPTON - SWANSEA - YARMOUTH 


Head Office & Depot : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. Tel: RiVerside 5026/9 
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WATERLOO BRIDGE 


ee en 
iif Ry etry 
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ie 
APPOINTED ARCHITECT NTEL J ; 
SIR GILES GILBERT SCOTT. R.A ENDEL, PALMER & TRITTON 


PETER LIND & CO LTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.| 


TELEPHONE : 
GROSVENOR 460! (10 LINES) 
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SUBMARINE BRAND 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE For RENDERING 

Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 
at early dates and impervious to water, such adhesive power that a |” thickness will 
oll, ete. without any form of surface resist an outside pressure of at least a 20’ 
coating. head of water. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


provides 
undercoat to coloured finishes. 
Technical Information is available to users. 


Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 29 TAVISTOCK SQUARE, Phone: 


#3 LONDON, W.C.1 Euston 1808 
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Pluto Board is a 
tough, inert resin- 
bonded material 
which gives a stone 
smooth finish and an 
exceptional number of 
casts. 


Saves timber and steel. 


Never warps or waves. 


View shows use of Pluto Board for shuttering 
an 18” overhang. }” laminated Pluto Board is 
nailed to 4” x 3” bearers spaced at 1’ 6” centres. 
Depth of concrete is 5”. Contractors: The Trussed 
Concrete Steel Co., Ltd. 











114-116 PARK STREET, LONDON, W.1. Telephone: Grosvenor 6022 
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mA PAW 


Ferro-Concrete Bars on the Cooling Bed of the new Merchant Bar and Wire Rod Mill at Dalzell Steel Works. 
The large tonnage produced in this Mill provides an opportunity to 


FERRO CONCRETE CONTRACTORS 


of obtaining prompt and efficient service of highest quality 


REINFORCING BARS 


Mild and High Tensile Steel in round or square section. 


PLAIN or INDENTED 


3” and upwards in coils, straight lengths or hooked and bent ready for assembly. 


COLVILLES : STEELS 


will serve you well 


CcOLRVESELLES LTD 195 WeEstT GCEORCE STREET GCLaASCOW c2 
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CHRISTIANI 
& NIELSEN tt 


REINFORCED CONCRETE 





54 VICTORIA STREET, LONDON, S.W.|! 


TELEPHONE: VICTORIA 6152 
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Keeping water in its proper 





place is the essence of good concrete work. If it 





seeps from the mix into a porous subsoil, there’s 





an imperfectly set slab for you, and trouble in the 





4dad 
future. The use of IBECO waterproof concreting 
(AAAS 





paper is the perfect solution to this problem 





C. DAVIDSON & SONS LTD. (DEPT. CC8) MUGIE MOSS, ABERDEENSHIRE 
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RELNEORCEMGE FOR ALL FERRO-CONCRETE WORK 


Mild steel reinforcement supplied, bent and fixed to the most intricate 
specifications. Large sub-contracts recently carried out included the 


reinforcement for blocks of flats at Walthamstow, Lewisham, Acton 


and Wandsworth. 


G00 T.C.Jones & Co. Ltd 


2 ce erenk 


STRUCTURAL & REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.12 Telephone: Shepherds Bash 2020 * BUTE STREET, CARDIFF * TREORCHY, GLAM 


CCE/S01/jJRS 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


AND 


Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
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BAR 
CROPPER 


CAPACITY 
ONE 1} in. dia. MILD STEEL 
or a Multiple of smaller bars 


Details of this, the Diesel Model, and also a Comprehen- 
sive Range of Concrete Vibrators, sent on request. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, $.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND: 39 Cavendish St., Glasgow, C.5. fel.: South 0186. Works: Southend-on-Sea. Tei.: Eastwood 55243 




















Design, Supply 
Bend and Fix 


We can undertake prompt execution of all orders for this work. We can quote as follows, and will be 


glad to have your enquiries :— 
REINFORCEMENT DESIGN 
SUPPLY, BEND AND FIX TO SPECIFICATION 
SUPPLY AND BEND TO SPECIFICATION 
ALTERNATIVELY, CUSTOMER'S OWN MATERIAL CAN BE BENT AND FIXED, OR FIXED ONLY 
Whatever we do you can count on first-class service from the most modern contractors in the trade. 


We can save you time, money and worry—usually all three ; so if your next contract includes reinforce- 
ment, get in touch with us and let us tell you what we can do. 


Consult us regarding our Mobile Power Bender 
Q General Steel BAR BENDING & FIXING DEPT. 


GENERAL STEEL & IRON COLTD- SPRINGFIELD RD- HAYES MIDDLESEX Telephone: HAYES 2763 
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This new pre-formed shuttering 


saves time, labour and money 


be Hf used WY at 1) least 1 20 | times, | 
giving WY Contractors Hf the 1 maximum | 
value 1 | for Y their 1 | timber Y licences 


Grangewood standardised timber panels for all types of concrete construction 
were devised in Sweden. Their special construction allows component boards to 
swell or shrink without tension, without any opening up of joints and without 
warping, so that the panels always come away easily from the set concrete and 
leave a smooth, dense face. 


Standard sizes are 4’ 10” x 1’ 6” and 2’ 5” x 1’ 6” for use at 2’ 5” spans. The 
maximum span for 1}” boards is 2’ 6”. Other thicknesses available for wider spans. 





Boards held at joints by corrugated metal fasteners. 1}” finished thickness 
planed timber, usable both sides. Steel rod sunk in dovetail groove at both ends. 


The cheapest alternative pre-formed shuttering is 3} times the cost of the 
Grangewood Panel. 


Send for Ilustrated Folder and Prices 


-—GRANGEWOOD 


Pre-formed timber shuttering panel 


Manufactured in England and Wales by AUSTINS OF EAST HAM LTD., EAST HAM, E46. GRAngewood 3444 
Manufactured in Scotland by BROWNLEE & CO. LTD., PORT DUNDAS, GLASGOW, C.4. DOUglas 7331 
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Britain’s first 
prestressed concrete road 


was constructed by 


WILLMENT BROS 


LTD 


Prestressed Concrete Road at Crawley, constructed by us to the 
design of Mr. A. J. W. Mcintosh, B.Sc., M.inst.C.E£., M.I.Mech.E., 
Chief Engineer of the Crawley (New Town) Development Cor- 
poration, in consultation with the Prestressed Concrete Co., Ltd., 
the Road Research Laboratory, and the County Surveyor of 
West Sussex. 


WATERLOO BRIDGE, LONDON, S.E.1, AND ERNCROFT WORKS, TWICKENHAM, MIDDX. 
TELEPHONE: WATERLOO 4455-8 TELEPHONE: POP 3612-6 
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Ruberoid Expansion Jointings 


RUBEROID Contraction and Expansion Jointing moves with the concrete 
when contraction takes place, and will not extrude under pressure 


of expansion. 


It is resilient and resistant to deterioration. 


Supplied 


in lengths up to 6 ft.—to all depths of concrete—and in thicknesses 


varying from 3” to I”. 


Further details and prices on application. 


Jointing of the cellular type 


RUBEROID Crecel Jointing—which 
is also resilient and resistant to 
deterioration—is for use where a 
jointing of the cellular type, with a 
poured sealing compound, is required. 
It is supplied 3 inch less in depth than 
the depth of the concrete and the top 
channel is filled with Crecel Sealing 
Compound. Crecel Jointing is 
supplied in precast standard lengths 
of 4 ft. and in 4-inch thickness. 


Crecel Sealing Compound is supplied 
in 4, | and 4 cwt. containers. 


Approximate capacity in cavity 3 inch 
by $ inch, 130 linear yards per cwt. 
When the Crecel Jointing is in 
position, and before the Sealing 
Compound is poured, the faces of the 
concrete in the cavity should be coated 
with Crecel Jointing Primer to ensure 
the most satisfactory and lasting 
results. 

Crecel Jointing Primer is supplied in 
5 or 10 gallon drums and has a 
covering capacity of 150 to 200 square 
feet per gallon. 


Use Ruberoid, the original Concreting Paper, in the road bed. It prevents ab- 
sorption of liquid cement into the sub-base and aids free movement of the slab. 
A Product of: THE RUBEROID COMPANY LIMITED, 187 COMMONWEALTH HOUSE, 
1-19 NEW OXFORD STREET, LONDON, W.C.! 








WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 
Sand and Ballast Specialists, 
TRONGATE WHARF, 

PADDINGTON BASIN, W. 


MEMBERS OF B.S. @ A.T.A. 


O.UARE 


for 100°, 
WATERPROOF 
HTH CONCRETE 


0 ' DAMP - PROOFING LTD. 


OR DEPTFORD Tel. TiDewsy 1486-7 LONDON,S.E- 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 


Quotations on Application. 
Telephone: Paddington 2024 (3 lines). 


FABRIC 























SEND FOR 
DETAILS 
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The phenomenal speed of 
hardening of Ciment Fondu 
allows shuttering to be 
stripped 6-8 hours after 
placing and used elsewhere. 
thus effecting a great 
economy in the use of timber. 
Its resistance to many forms 
of chemical attack allows 
Ciment Fondu to be used in 


corrosive conditions. 


Ftesee enthe today for The use of Ciment Fondu in these two reinforced concrete 


hoppers reduced the amount of shuttering needed and gave 
resistance to the corrosive action of wet gypsum rock. 


further particulars 


and latest literature. 





Concrete Rock-Hard in one day ep 
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LAFARGE ALUMINOUS CEMENT CO. LTD. 
73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 6546 





@ 32-1073 
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There is no surer foundation of highway perfection than Reinforced Concrete 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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Major fractures when they occur in 
concrete foundations are transmitted through the 
surfacing material, permitting penetration of water 
and extraneous matter which lead to subsidence of 
the foundation and disintegration of the surface. 


Reinforcement is, therefore, as necessary for 
concrete foundations under asphalt or tarmacadam 
carpets as for roads with a concrete finish — 
such carpets add little to the strength of the road 
as a whole. 


Reinforcement not only adds strength to the 
foundation but prevents any harmless hair cracks 
from developing into fractures that are detrimental. 


WITHIN THE ROAD’S STRUCTURE 


ROAD REINFORCEMENT 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


Newcastle, 


Sheffield, Cardiff, Glasgow, Dublin, 


Belfast 





u-w.633 
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TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


Also makers of a full range of tilting, non-tilting and pan mixers and self-priming water pumps. 








RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 
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Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 
W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffleld 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley. Duffield 
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One of the first prestressed 
concrete bridges in Great 
Britain. ... 


HEAD OFFICE 


50 Epping New Road, 
Buckhurst Hill, Essex, 
Tel. : Buckhurst 4444 

(13 lines). 


LONDON OFFICE 


47 Victoria Street, 
Westminster, $.W.|!. 


BRANCH OFFICES 


ROMFORD 
217 Brentwood Rd., 


Romfora. 
Tel. : Romford 2828. 


WISBECH 
South Brink, Wisbech. 
Tel Wisbech 1530. 


COLCHESTER 


Ipswich Rd., Dedham, 
near Colchester. 


Tel. : Dedham 3133. 


KENYA 


P.O. Box 651, 
Nairobi, Kenya. 


BRICKFIELDS 


Manufacturing Stock Bricks, 
Facing Bricks, Roof Tiles, 
Land Drains, and other 

clay products. 


WORKS AT 

Chigwell Rd., S. Woodford, 
E.18. Tel.: Buckhurst 1276. 
Luxborough Lane, Chigwell. 
Tel. : Buckhurst 5833. 
Ongar, Essex. 

Tel. : Ongar 48 


Lighterage and Wharfage 
facilities on River Lea 


PRECAST 
CONCRETE DEPT. 


North Farm, Loughton, 
Essex. 

Tel. . Loughton 480. 
Contractors for : 

Air Ministry, London 
County Council, Railway 
Executive British Railways, 
Catchment Boards, London 
Transport Executive, 
Colne Valley Sewage Bd., 
Middlesex County Council, 
East Middx. Main Drainage, 
and other Authorities. 


Welland Major Improvements Scheme, Cowbit Road Bridge. 


E. G. Tavener, Esq., M.S.E., 

Chief Engineer, 

River Welland Catchment 
Board, 

Deeping House, Welland 
Terrace, 

Spalding, Lincs. 


Consulting Engineers : 

Stirling, Lambert & 
Partners, 

8 Station Chambers, 

Peterborough. 


BUCKHURST HILL ESSEX 
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POWER BAR BENDERS| 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 








Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 


Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™. 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced coricrete reflects 


the very wide experience we have had in this 


class of work. We undertake contracts in any 


part of the country, and invite Engineers and 


Architects to include our name on their lists 


WM ittie 
THORNTON § SONS LID 


38 WELLINGTON ROAD 
@ Liverpool 8 


for future enquiries. 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


—5" 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “P.S."" Mould Com- 
pound for this class of work. 


ii) 8.A.”’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


May, 1951. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3.” 
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REINFORCED 
CONCRETE ROADS 


WITH 


REINFORCEMEN 


+ 
McCall’s “* Matobar”’ welded fabric 
reinforcement was used at Silver 
Street, Salisbury. 


City Engineer : H. Rackham Esq., 
M.I.Mun.E. 


Contractors: Reed and Mallik 
Ltd., Salisbury. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH - SHEFFIELD . AND AT LONDON 


SRB 36 
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Dr. F. F. Curtis, Chief Architect of L.P.T.B. (Western Region), 
used effectively Glascrete (reinforced concrete and glass) mullion 


bar windows in his very striking design for Hanger Lane Station, 
shown above. 


A-KING&® 


UE. / Bt Queen Victoria St, LONDON.t<« 


—" there’s no need to 


paint GLASCRETE" 





Telephone : centrat 5866 (6 lines) 


eGLASCRETE 














GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
a based on systematic diagnosis of 


defects. 


WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 
en Si, te S OLD HALL STREET, LIVERPOOL. 


Telephone: Central 7975 
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It was Shakespeare who wrote: “ the 
purest treasure mortal times afford, Is spot- 
less reputation.” To others, treasure merely 
conjures up a picture of gold and jewels 
found on desert islands. But, in fact, 
treasure is anything of real service to man- 
kind. Consider therefore the innumerable 
uses of Expanded Metal which impinge 
upon the daily round of work and leisure, 
almost from the cradle to the grave. 


a aa 2 
Siem or unseen it does its job. In the 
structure of a building, as reinforcement 
for concrete, or as a background and 
“key ” for plaster ceilings and partitions. 
Visible uses include guards for machinery, 
windows, etc., surrounds to lift shafts, 


openwork flooring and partitions. 
. i) a 


Ih schools, homes, public buildings, 


factories, offices, cinemas and 


shops, 


theatres, there are constant reminders of 


the ever-increasing value of Expanded 


Metal Products for a hundred and one uses. 


Expanded Metal 
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Above: “* Expamet ” Expanded 
Metal for Railings at Valley Road 
Schools, Sunderland. Architect : 
Harvey C. Bishop, Esq.,A.R.1.B.A. 


Below : ** Ribmet ™ as permanent 
centering for concrete * shell’ 
Domes for Tyne Tunnel Escalator 
Buildings. Consulting Engineers 

Messrs. Mott, Hay and Anderson. 
Consulting Engineer for Domes 

C. V. Blumfield, Esq. Contractors 

Messrs. Purdie, Lumsden & Co., 
Led. 


a aS 


Produets 


The Expanded Metal Company, Limited 
Burwood House, Caxton Street, 8.W.1. WHItehall 1736 
STRANTON WORKS, WEST HARTLEPOOL. HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER 


57/1B 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 


Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


Smaller PC4—8/10 cu. yds. per 
hour. 


BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Life of Pump practically indefinite: all essential surfaces In 
contact with concrete are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


@ The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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INSEPARABLE 





THUNDER and LIGHTNING 


“ Lightning (or thunder) can’t be far away”, we 
say, as we hear or see its counterpart rend the heavens. 

In dealing with constructive, as well as with destruc- 
tive, elements we note the same fixed association of 
ideas. For, whenever Architects and Engineers have 
in project some great building requiring secure 
foundations, thoughts turn to Piles—and thence to 
FRANKIPILES. 

To so many concerned with construction problems, 
Piling always means FRANKIPILING, a single word 
denoting the cast-in-situ system of Piled Foundations 
which has been so well tried all over the world for its 
security, speed of operation and economy. 


FRANKIPILES 


carry more tons per pile 


THE FRANKI COMPRESSED PILE COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.1 


Telephone : ABBey 6006-9 Telegrams : FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANKIFILING CO. of S.A. (Pty.) LTD., DURBAN and CAPE TOWN 
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*CHASTON 


SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


cons eon PRESTRESSED 


CRETE WORK OF ALL 


coe ew’ ~6s STRUCTURAL UNITS 


C. H. CHASTON & CO. LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264-5. 


‘GAPCO H. F. VIBRATOR 


forcompacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was builtin our works. 
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The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. occ redeem 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WHLESDEN 0067-8. Cables: CAPLINKO, LONDON 








MAY, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


The Steel Travelling Formwork shown here was designed and 
manufactured by our Special Shuttering Section to the require- 
ments of Messrs. john Mowlem & Co., Led. (General Contractors) 
and Messrs. Maunsell, Posford & Pavry (Consulting Engineers). 





Mustrations showing 
Acrow Steel Travel- 
ling Formwork for 
two reinforced 
concrete cooling- 
water culverts for 
the Shell Group. 


Note ACROW Steel 
PROPS supporting 
culvert walls during 
permanent setting 


period. 


For design and manufacture of Steel Formwork for every type of structure, get in touch with 


ACROW (ENGINEERS) LTD., South Wharf, Paddington, London, W.2 Ambassador 3456 
22-24, City Road, Bristol, 2.... ..Bristol 24595 e 


130, Coventry Drive, Glasgow, E.! ....Bridgeton 104! 
West Stanley Street, Manchester, 5 .... Trafford 2965 oe Lupton Street, Hunslet, Leeds, 10 Leeds 76514 
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OW IN Was 


SPECIALISTS 





























, (CONTRACT 


r Gunite Linings and Renderings 


We invite inquiries fo kind In any part 


d structures of every 


of the country: CREWE 
HASLINGTON Crewe 2265-6. 


for new or ol 

















B.O.A.C., Filton, near Bristol. Workshops, Stores, Link Training Chisare Shell “ D” Roof at Bridge Dye Works, Honley, Yorks. 
Departments and Offices (for the Bristol “ Brabazon” type aircraft). Architects :@ Mesers. Stocks, Sykes & Hickson, Huddersfield. Con 
Architect = Eric Ross, Esq., F.R.1.B.A. Reinforced Concrete work tractors: Messrs. John Robinson (Huddersfield) Lid. Waterproofed 
disigned by B.R.C. Lid., Stafford. Waterproofed with the Evode with Evode Insulating Pastes 

Leth e/ Memb qT 


F 7] it and finished with Aluminium 
Heat Reflection Treatment. 


EVODE INSULATING PASTES 


Quickly and effectively solve your roof waterproofing problems. For use on concrete, 
zinc, and lead flats. For revival of asphalt and felt roofs. Waterproofing gutters, form- 
ing flashings (eliminating lead). For waterproofing glazing bars and sky-lights. 

EVODE INSULATING PASTES are high-grade Bituminous materials with additional advan- 
tages—odourless, tasteless, non-inflammable. Applied cold. Will adhere to moist sur- 
faces. Do not produce injurious vapour or gases. Can be applied in various thicknesses. 


EVODE Limited, Glover St., Stafford 
Telephone: 1590 - 1591 - 1592 *Grams : EVODE 
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At Home 


and Overseas... 


TAYLOR 
WOODROW 


CONSTRUCTION LIMITED 


BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS 


LONDON, W.1. TELEPHONE: GROSVENOR 8871 
SOUTHALL, MIDDLESEX. TELEPHONE: WAXLOW 2366 
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Ask any gene 


 — = 
— a ACROW STEEL FLOORFORMS 
~~) 


ADJUSTABLE STEEL 
FLOOR-CENTRES 


CROW ADJUSTABLE STEEL 
EAM CLAMPS 





) 


+ 





A 


ADJUSTABLE 
STEEL 
COLUMN 


aN 


V 


ACROW 
STEEL 
FERROFORMS 


\ 


\ 


WN z 





~ 


AN 


* FOR SALE OR HIRE 


WITH ACROW STEEL FORMWORK THERE ARE NO LOOSE PARTS WH 
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ral foreman 


++ he will tell you that 


is erected in ith of the time taken 


by carpenters using timber 


ACROW ADJUSTABLE STEEL WALL CLAMPS 


a 
ACROW STEEL FERROFORMS 


ACROW FORMWORK ON YOUR NEXT JOB 


All enquiries to:—-ACROW (ENGINEERS) LTD., South Wharf, Paddington, London, W.2 (Ambassador 3456) 
130 Coventry Drive, Glasgow, E.! (Bridgeton 1041) @ 22-24 City Road, Bristol, 2 (Bristol 24595) 
West Stanley Street, Manchester, 5 (Trafford 2965) @ Lupton Street, Hunslet, Leeds, 10 (Leeds 765/14) 
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prestressed and > 
precast concrete 

for building and 

Civil engineering = szesezers- 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Li 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey. 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 
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line of route delivery 


Water, gas and electricity installa- 
tion or renewal schemes need good 
transport co-operation and British 
Railways can supply it. They convey 
and deliver on line of route, cables, 
conduit covers and pipes, besides 
bricks, cement and kindred com- 
modities. Bulk deliveries of road 
dressing materials are made to site, 
including barrels, which are collected 
after use. Storage for contractors’ 
tools and materials is available at 
central railheads. A word to your local 
Goods Agent will set the wheels turning. 














May, 1951 CONCRETE AND CONSTRUCTIONAL ENGINEERING 








xlvi CONCRETE AND CONSTRUCTIONAL ENGINEERING 


May, 195%. 





BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 


DOUGLAS 


PILING - HEAVY FOUNDATIONS + ROADS - BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS + BUNKERS - COFFERDAMS 














ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


395 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


*Phone: 22480. LEEDS 'Grams: “Grease.” 
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RD ENGINES 


for 


S INDUSTRIAL EQUIPMENT 


i 

Ford Industrial engines are widely used in providing ~ “/. 
* power for Industrial Machinery of every description 

and have a power range between 10 and 60 B.H.P. 

when required for continuous working purposes. 

They are inexpensive to buy and economical to run. 

They give you long and trouble-free service, and what 

little maintenance they need is promptly and speedily 

carried out by Ford Service, which covers every part 

of the country. This combination of a first-class 

product and first-class service is the reason why 

Ford engines hold an unchallengeable 

reputation in every branch of 

industry. The advice of our 

Industrial Unit Department 

is freely at your disposal. 
Why not discuss your 
power problems 
with us? 














FORD MOTOR COMPANY LIMITED + DAGENHAM + ESSEX 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :=— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED = 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 


| KENNEDY wey 


NEWARK 
REGO TRADE MARK 














CHESTERFIELD 


eo 
BAKEWELL 


MATLOCK 


eta 


BURTON- | 
OERSY @ LouGHBoROUGH 





MELTON 
MOWBRAY 


— — 
NOTTINGHAM ° 


esa GRANTHAM 
The machine illustrated is the model 
2A BAR Bending Machine for the 
accurate and rapid cold bending, to 
precise measurement, of mild steel 
reinforcing bars up to | 4” diameter. 


For full particulars of this and other Kennedy 
Bending Machines, write to :— 








W. KENNEDY LTD., Dept. C, STATION WORKS, 


WEST DRAYTON, MIDDX. Phone: West Drayton 2084 | 





ON-TRENT 














Trent Gravels 


10.000 tons per week 
Washed & Crushed |} in. to ¥ in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255. 








“CONCRETE SERIES” 


BOOKS oN CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 








MENTATION 


Tetaphone bon sair7-e-oBENTLEY WORKS, DONCASTER. 


LONDON OFFICE: 38, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 
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STRUCTURAL STEELWORK 


+7 
re 


“ads > 3 
sartce & 28 


* 
>, 
a 


ora Rie 
: 
. 
I 


ror 
~ 


Consulting Engineers: Messrs. W. S. Atkins & Partners 


Floodlighting towers at the Abbey Works 
of the Steel Company of Wales. 


BRAITHWAITE & CO 


ENGINEERS LTD 


London Office : Telephone: W HItehall 3993 


DORLAND HOUSE REGENT STREET LONDON S.W.1 


Bridges * Wharves * Buildings Screwcrete Foundations ~* Pressed Steel Tanks 
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EDITORIAL NOTES 
Codes and Costs. 


THE main purpose of by-laws or codes of practice is to set upper limits of stresses 
and lower limits of loads and properties of materials which will result in sound 
structures. A code or a by-law is not concerned with chedpening the cost of 
construction, except insofar as experience based on previous standards proves 
that sound structures can be produced even if some requirements are relaxed. 
It is the business of the designer to produce the most economical structure within 
the limits set, and it may not always be the case that the limiting conditions 
result in the cheapest structure. For example, the increases in the maximum 
compressive stress in concrete permitted by successive codes and regulations do 
not always result in saving in the cost of beams and slabs, although the amount 
of concrete may be less. Only if the tensile stress permitted in mild steel rein- 
forcement were increased would a reduction in cost result from the adoption of 
the greatest stress permitted in the concrete in, for example, solid slabs and 
tee-beams. A tensile stress of 18,000 lb. per square inch is as great as is com- 
patible with the properties of ordinary mild steel. The use of high-tensile steel, 
on the other hand, is generally only economical if the concrete is more highly 
stressed. 

The safe load on an axially-loaded column is an example of successive codes 
resulting in a reduction of costs. Compared with the common modular-ratio 
method of designing columns, the method recommended in the D.S.I.R. code 
(1934), in which the stress permitted in the longitudinal bars is 13,500 lb. per 
square inch, results in a slightly smaller column (or less reinforcement) to carry 
the same load if the concrete is of the same strength. The reduction in size (or 
amount of reinforcement) is, however, again increased by the recommendation 
in the British Standard code of 1948 that the compressive stress in the reinforce- 
ment may be 18,000 lb. per square inch. 

In other cases, a saving made by one relaxation may be offset by a more 
severe requirement. The British Standard codes recommend that certain rein- 
forcement in the edge strips of slabs spanning in two directions may be omitted. 
The saving compared with the requirements of the London By-laws (1938) and 
the D.S.I.R. code (1934) is offset, however, by the requirement of a resistance 
to a greater bending moment (for a given load) in the middle strips. However, 
the lower superimposed load specified in the British Standard code may result 
in a cheaper floor in spite of the higher bending-moment coefficients. The cheaper 
floor may even be stronger than one designed under earlier codes because, although 
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the design load is less and probably more nearly equivalent to the actual greatest 
working load, the reinforcement may be arranged so that it is more effective. 

Another case in which economy may result from a later code is the recom- 
mendations of the British Standard codes which result in shorter lengths for 
the bond of reinforcement bars. In this instance, however, many engineers may 
prefer to provide lengths much greater than the minimum lengths permitted, 
although taking advantage of the recommendation would be less costly. It is 
significant in this respect that in the code of the American Concrete Institute as 
revised in February, 1951, the bond stress allowable on plain round bars has been 
reduced and all such bars must now be hooked. Since the British code is to some 
extent based on the American, it may be that the bond stresses will be increased 
again when the present code is revised. 

In the design of columns, in which high compressive stresses are advantageous, 
there is wide scope for practising economy of design and construction within the 
limits set by codes. The cost of shuttering is an important factor in the cost 
of columns because, compared with other structural members, the ratio of 
the area of the surface requiring shuttering to the volume of the concrete is 
generally greater. Repetition of the use of shuttering without alteration is 
therefore important, and this can be achieved by making the size of the columns 
the same in as many successive stories of a building as possible, the different 
strengths required being obtained by using different mixtures of concrete or 
different amounts of reinforcement, or both, in some of the stories. 

In considering the cost of concrete structures it must not be overlooked that 
the specification is as much a part of the instructions of the designer to the con- 
structor as are the drawings, and the specification should be written so that, 
consistent with sound construction, the economy of the design should not be 
lost by extravagant (and often thoughtless) restrictions. The statement of a 
contributor in our number for January last is worth repeating: “It is useless 
to specify a high standard of workmanship, or the high standard that we hope 
our efforts will produce in the next generation. All we can ask for is the best 
standard reasonably now available, and specifications must be written within this 
limit.’’ The same remarks apply to materials. 

Economy obtained by the combination of smaller design loads and greater 
working stresses (in material of about the same strength) must result in a smaller 
factor of safety, even though redistribution of the resistance by, say, arranging 
the reinforcement more effectively, may cause the decrease to be less than it 
would appear to be at first sight. But sound engineering does not mean wasteful 
construction, and economy must be considered. This may lead to secondary 
parts of a structure being, say, less durable than others, but the primary parts 
Should be as strong and durable as those in a more expensive structure of the 
same type. If the factors of safety of structures erected in accordance with 
present codes are sufficient, it means that older structures built of similar materials 
but designed for greater loads and smaller stresses are excessively strong, so long 
as the materials in the older structures have the same properties as those used 
to-day. Since a code should be based on practice that has proved to be sound, 
the implication is that a structure designed and constructed in accordance there- 
with is sufficiently strong for its purpose, but the engineer must assure himself 
that the conditions implied in the code apply to the structure he is designing. 
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SHUTTERING FOR LARGE DAMS. 


Shuttering for Large Dams. 
By L. E. HUNTER, M.Sc., A.M.Inst.C.E. 


In the construction of a large dam, shutters (or forms) are provided for a small 
area and, as the structure is generally built in short lengths and in moderate 
depths (to assist cooling of the concrete), the erection of the shuttering is facili- 
tated. The shutters are therefore made in panels of timber or steel which can 
be lifted or lowered into position by a crane, since the inward slope of the face 
does not allow the use of scaffolding. There is required, therefore, a certain 
amount of adjustment by hand in the fixing. It is the practice to move the 
shutters up the face in tiers, the shutters for fresh parts of the wall being attached 
by bolts or other ties fixed in the concrete previously cast. The bolts can be 
provided with sleeves and detachable outer bolts (Fig. 1) to allow easy with- 
drawal, and also to allow the outer part of the bolt-hole to be grouted. Since 
a panel is often 6 ft. or more high, the spacing of the bolts should not exceed 
2 ft. vertically or 3 ft. horizontally. An alternative, also shown in Fig. 1, is 


r ernuTTER + ° 
"|. FACE OF CONCRETE ———~.)- = 
ALREADY PLACED in 





A DETACHaguE)-. 

BOLT } I 
OETACHABLE ae hy 
BOLTS b“]> 





eS SS 





DIAGRAM OF 
WALL SHUTTER 


ELEVATION fj ALTERNATIVE 
Fig. 1.—Method of Fixing. 


to provide through the shutter a threaded sleeve with a short bolt welded in 
and screwed on to a bolt of the same size held in the concrete. This method 
has the merit that the diameter of the hole in the face of the concrete may be 
not less than I in. and can therefore be grouted more effectively. When the 
work is commenced the bottom bolts are fixed to the toe of the wall, which has 
already been concreted, and the shutter is propped from the outside. 
Sometimes three tiers or lifts of shutters are provided, each tier being con- 
nected to the tier below by cantilevered soldiers. The panels in Fig. 2, which 
shows a typical timber shutter, are 5 ft. high, the boards being horizontal. It 
is advantageous to use thicker boards than is usual in lighter structures, since 
the number of uses is often very large. Although 1}-in. boards make a lighter 
shutter, 2-in. boards will withstand the rough treatment often received during 
handling. Rough boards are generally used for the upstream face below normal 
water-level, but for the exposed downstream face and the upper part of the 
upstream face it is necessary to use wrought boards which may have a metal 
face to give a smooth finish. Should striking of the shuttering be possible at 
24 hours, rubbing-down the face is easy and there may be no need to use a metal 
face. There must be considerable overlap of the soldiers, since each tier of 
soldiers is supported from those of the tier below. This arrangement does not 
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allow the shutters to be struck after 24 hours and, generally, the bottom lift 
cannot be struck until about twelve hours after the third tier has been con- 
creted. The soldiers must be stiff, and consequently not less than 9g in. by 3 in. 
if of timber, and they should overlap not less than 2 ft. The bolts should be 
as previously described. Cantilevered soldiers do not require inclined supports 
bearing on concrete already hardened. It is usual to provide horizontal walings 
outside the soldiers to prevent distortion during lifting. The walings may be 
light steel angles or of timber 6 in. wide and 2 in. or 3 in. thick. Eyebolts for 
lifting are fixed at about the quarter-point nearest the top of the soldiers. This 
type of shutter requires much timber, and is not the most suitable for walls 
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Fig. 2.—Panels of Shuttering in Three Tiers. 





curved in plan or in section as it is not adjusted easily for a change in 
inclination of the face of the dam. 

For a dam curved in plan this shutter is adjusted more easily if the walings 
are slightly flexible. The curvature of dams is usually of very large radius, thus 
allowing straight panels to be used so long as they can be adjusted to take the 
change of inclination horizontally and vertically. Several forms of adjustment 
have been devised, some using cantilevered beams fixed to the lower part of 
the shutter. In conjunction with the cantilevered beams, it is usual to provide 
inclined tie-rods which hold the shutter in position after the beam has been set 
to the required inclination in a vertical plane. With timber shutters it is best 
to use a timber beam, but with steel shutters a steel I-beam is better since it 
may be much stronger than a heavier timber beam. Fig. 3 shows a timber 
shutter that can be adjusted vertically to suit the alteration of inclination of 
the face in successive lifts. The face of the shutter is tied into the concrete 
by inclined steel wires or tie-rods fixed at the lower end to vertical rods pro- 
truding from the previous lift of concrete and tightened to make the shutter 
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rigid. The soldiers are hinged at the middle, or can be provided with metal 
packing to suit the gap at the joint. For horizontal curvature, this shutter can 
be adapted by tightening the middle upper tie-rods or wires, while the lower 
part of the shutter conforms to the face of the hardened concrete below. 
When the shutters are heavier than can be easily handled, lifting and adjust- 
ment are done by mechanical equipment, and, since it is during adjustment and 
striking that the face of the shutter is most easily damaged, it is recommended 
that a metal face be provided on heavy shutters so that contact with the rough 
face of the concrete will not scar the shutter. When designing a shutter, the 
relative cost of metal facing should be compared with the cost of a more sub- 
stantial wooden shutter or steel shuttering, or of replacing a lighter shutter 
during the course of the work. A disadvantage of a heavy timber shutter is 
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the high cost of erection and striking. If more men are required to handle 
a heavy shutter, the cost may be uneconomical. It is desirable to reduce the 
weight of the shutter as much as possible, to design it so that it will last 
throughout the work, have a low first cost, and be of high salvage value. Metal 
shutters have these advantages compared with timber. 


Shutters for Arch Dams. 

A steel shutter suitable for an arch dam is shown in Fig. 4. This type of 
dam has generally a curvature of relatively short radius which necessitates the 
use of curved panels of shutters. The best shutter for this purpose is one with 
steel plates fixed in position by curved steel angles. The steel plates can be 
rectangular and plane, 2 ft. wide and not less than 4 ft. deep, thus avoiding 
a horizontal joint in the shutter. The fixing of each plate will also take less time. 
Cleats should be welded to the frame of the plates so that each plate can be bolted 
directly to the walings. The connections between adjacent plates should be 
strong, and without fixings which may work loose when jolted during lifting. 
The shutter should be fixed to the hardened concrete by bolts as previously 
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described. Each face of the shutter requires separate fixings, since the thickness 
of the concrete is generally greater than is suitable for the use of a through-bolt 
which might in any case be unsuitable from consideration of the watertightness 
of the dam. For a wall shutter 6 ft. deep it is essential to provide heavier steel 
walings, and also additional and larger vertical stiffeners. 

The shutter has to be adjustable to allow for the considerable change of 
curvature common on an arch dam. Long curved walings are not easily adapt- 
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SECTION A-A 
Fig. 4.—Steel Shutter for an Arch Dam. 


able to this purpose. A method used in the U.S.A. is to have two walings for 
each shutter with a joint at the centre. The walings have bolt-holes near the 
joint. Steel cover-plates, which are provided for each of the different sets neces- 
Sary to give the required radii, are bolted to the walings to form a rigid splice. 
The cover-plates may be drilled for a range of radii, and are marked so that 
they are readily identified. Should the cover-plates for a particular tier be 
unsuitable for the next tier, they are removed, the walings adjusted to suit the 
set of the next tier, and the cover-plate corresponding to the required curvature 
fixed in position on the top and bottom walings. The set is thus automatically 
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achieved by the fixing of the cover-plates since, when the bolts are tightened, 
the shutter has the correct curvature. 

When timber shutters are used for curved dams a different construction is 
necessary. For small differences in curvature, both vertically and horizontally, 
timber shutters can be easily adjusted; for large differences the boarding and 
soldiers are constructed in the ordinary manner but the walings should be made 
adjustable by providing packing at the middle and by tightening the end-bolts 
so that the soldiers and boarding acting together are deflected outwards. For 
an inward deflection the reverse method should be used, that is the packing 
should be at the ends and the bolts at the middle tightened. Fig. 5 shows 
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Fig. 5.—Timber Shutter for an Arch Dam. 


shutters adapted for outward and inward deflection. For a shutter of consider- 
able length, several packings of varying thickness are required. 

Buttresses on the face of a dam do not much increase the difficulty of 
shuttering the face, but the corners have to be stiffened to withstand the side 
thrust. Special lengths of shutter have to be made, the corners being connected 
at the walings, which must be considerably stiffer than in ordinary construction. 

Accessibility in case of accident is one of the problems to be considered in 
designing the shuttering for a dam. Mechanical handling often causes severe 
straining of the shutters unless care is taken. It may therefore be useful to 
have a winch on the top of the adjacent completed walls, as lifting by a winch 
is not so cumbersome and is more readily controlled than lifting by a crane. 

The principle of the shuttering for a cellular arch dam (Fig. 6) is similar 
to that for an ordinary dam. Sometimes the arch slab has a considerable slope 
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and decreases in thickness towards the top. The sloping downstream face can 
be supported from below for the initial tiers, but for the upper tiers it would 
be too expensive to provide scaffolding from below and it is necessary for each 
tier of shutters to be supported on the previous tiers. This method can be 
adopted by using three sets of shutters with considerably longer soldiers on the 
panels for the upper face to provide a cantilevered support to the two upper 
sets of shutters. Fig. 6 shows the shuttering for the hanging arch-slab of a 
cellular dam. If the span of the arch is not large it may be convenient to pro- 
vide steel beams fitted into pockets in the concrete buttresses, or on corbels 
specially cast for the purpose close to the springing of the arch (Fig. 7). The 
beams are removed after the shuttering has been struck and are placed on 
supports farther up the wall or the buttresses. 


Precast Helical Staircases. 


Tue helical staircase shown in Fig. 1 is curved soffit to the staircase. There is a 
at the eastern end of the new chemistry j-in. mortar joint between each step, 
block of the University of Aberdeen and and the recess formed by the chamfer 
has fifteen precast concrete steps of along the upper edge of each step is 
8} in. rise in each of the three flights. A also filled with cement mortar after 
similar staircase of two flights is provided erection. Each of the treads slopes about 
at the western end. The width of the  }in. away from the central support, which 
tread varies from about 9 in. to 1g in., _ is formed by the hollow cylindrical ends of 
and the cross section is a trapezium vary- the steps. Four }-in. bars are provided 
ing as shown in Fig. 2, in which also is __ in the circular cavity, which is filled with 
shown the reinforcement which com-_ concrete during erection. The staircase 
prises three }-in. bars bound by four is designed for a superimposed load of 
}-in. links. The underside of each step 60 Ib. per square foot. The design 
is curved slightly to provide a smooth stresses are 950 lb. per square inch 
compression in the concrete and 18,000 lb. 
per square inch tension in the mild steel 

reinforcement. 
The steps were cast at the site in 
I: 2:4 concrete in two wooden moulds 
with the treads uppermost. The moulds 
were in one piece and were removed four 
days after casting. Ordinary Portland 
cement was used. The wearing surface 
was honed with a carborundum stone 
before the castings were taken from the 
moulds. Each step weighs about 375 lb. 
and was erected when about fourteen 
days old. A scaffold was erected around 
the position of the staircase, and the 
bottom lift of reinforcement in the central 
cavity, that is four }-in. bars 6 ft. long, 
was fixed to bond with four }-in. dowel 
bars projecting from the foundation. 
About six steps were then placed in 
position and the core of the central sup- 
port filled with concrete. Successive 
lifts of 6-ft. bars were fixed to overlap 
1 ft. 6 in. with the lower bars. By 
Fig. 1. limiting the length of the bars to 6 ft., 
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the steps had not to be raised much above 
their permanent position to thread them 
over the vertical bars. The erection of 
the steps in the eastern stair took twenty- 
one days. The quantities of materials 
in this staircase are 11 cu. ft. of concrete 
in the central core, 115 cu. ft. of con- 
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crete in the steps, and 9} cwt. of mild 
steel reinforcement. 

The architects are Messrs. Pite, Son & 
Fairweather, and the structural engineer 
is Mr. G. Allen. The contractors are 
Messrs. James Scott & Son (Aberdeen), 
Ltd. 
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Nomograms for Reinforced Concrete Beams. 


By ALEXANDER FELDMANN. 


WHEN designing reinforced concrete beams and slabs or calculating the stresses 
in these members, it is necessary to substitute numerical values in standard 
formule, and, although the calculations are not difficult, they are repetitive and 
laborious. The use of the accompanying nomograms simplifies calculation by 


E 
e 2” 
8 {8 
Lil 


peeeeureer 


is 
Ss 
Li 


§ aa 
TRURCUCEREEEEEEOREBEEEE! 

@ 

9 

9 
Teese eeeeeseeeeeeee’ 


Ww 

8 

Litt 
N 
8 


S| 
oe) 
Litt 


§ 


itis 





Litt 


N 
YH 
9 








~ 
.s) 
§ Is 
.s) 
Teeteeess 
Y 
Litt 


3 
Ss 
Lili 
o 
ss) 
List 








“ 
8 
Litt 


R 
: 


LAUDE LILI 


a 
8 





g 
LLLLLILL 


3 8 


Ni 
E | 
9 
98 


| 





iitt 


$ 





ai Ho 


Nomogram No. 1. 
Mild Steel and Low-grade 1:2:4 Concrete. 
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providing accurate results from one reading. The range of the scale of stresses 

covers the requirements of the current British Standard codes of practice, and 

allows for the use of either mild steel or high-tensile steel reinforcement. 
The following notation and formule are used : 


b, Breadth. d, Effective depth. 
A = pbd, Cross-sectional area of tensile reinforcement. 
pb, Ratio of tensile reinforcement. 
n = n,d, Depth to the neutral axis 
c and ¢, Maximum stresses in concrete (compression) and reinforcement (tension) 
c ny 
respectively: = ’ 
t (1 — ",)m 
m 
3 


M 
M, Bending moment : baa = Pt (: — 


) moment of resistance factor. 


E, , 
, Modular ratio (m = 15). 
E. . 


Of the five factors ¢, c, p, and ,, two must be known to enable the 


M 
bd?’ 
others to be calculated. 


Examples of Use of Nomograms. 


NoMOGRAM No. 3.—To design a beam if the permissible stresses are known. 
Assume ¢ is 18,000 lb. per square inch and ¢ is 1100 lb. per squareinch. Draw 
a line through these two points (Fig. 1), and, where it intersects the other three 


c par PN, 


Fig. 2. 


bd? 
assuming a value for 3, 


d= Fs M , and A = o-o0146rbd. 
221-25) 


scales, read = 221°25, p = 0-001461, and m, = 0-4782. If M is known, and 


. : i — 
NoMoGRAM No. 1.—To determine the area of reinforcement if hat is known. 
M . ; ; = 
Assume The 122. Draw a line from this point to ¢ = 18,000 (Fig. 2), and 

M 


where the line intersects the other three scales read ¢c = 735 lb. per square inch, 
p = 0-00776, and m, = 0-380. Calculate A = 0-00776bd. 
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: ‘ vs . ae 
NOMOGRAM No. 2.—To determine the area of reinforcement if — is known. 


Assume a 195°4 and ¢ = 1000 lb, per square inch, Draw a line through 
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MM 
c bd® p 


178 


Fig. 3. Fig. 4. 


these points (Fig. 3) and, where it intersects the other two lines, read 
t = 17,450 lb. per square inch, p = 0-0133. Calculate A = 0-0133)d. 
NOMOGRAM No. 4.—To determine the stresses in a beam if p and 


ie 
known. 


M ; 
Assume ~ = 00081 and ba? 178. Draw a line through these points 
MM 


(Fig. 4), and where it intersects the other two scales read t = 25,200 lb. per square 
inch and ¢ = 1058 lb. per square inch, which are the stresses produced by M. 


M_ 
Cc dd* pN, 


ratte 
line No I 
Fig. 5. 
NoMOGRAM NO. 5.—To determine the moment of resistance if and the per- 
missible stresses c and ¢ are known. 
Assume p = 0:0064, t = 27,000 Ib. per square inch, and c = 1000 Ib. per 
square inch. Draw a line through p = 0-0064 and c = 1000 (line No. 1 in Fig. 5). 


M : Me 
Read oe 155°5 and ¢ = 27,560 lb. per square inch. Since ¢ exceeds 27,000 lb. 
it 
per square inch, draw a line through p = 0-0064 and ¢ = 27,000 (line No. II in 


1 
— == 152-4. The moment 


- AM 
Fig. 5), and read c = 980 lb. per square inch and ; 


nd? 


of resistance is 152-4bd?. 


The Late Dr. Mérsch. 


InN our number for November, 1950, it was reported that Professor Dr. Emil Mérsch 
had, at the age of 80 years, completed 50 years’ service with the firm of Wayss & 
Freytag, A.G., of Frankfurt am Main. Since the year 1901 Dr. Mérsch had been 
responsible for the research work and the many technical developments inaugurated 
by this important firm. We regret to report that Dr. Mérsch died on Decem- 
ber 29 last. He was probably the last survivor of the band of men, including 
Considére, Coignet, Mouchel, Hennebique, and Emperger, who were responsible for 
the development of reinforced concrete in the first decade of this century 
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Book Reviews. 


** The Design of Prismatic Structures."’ By A. J. Ash- 
down. (London: Concrete Publications Ltd. 1951. 
Price 8s.) 

ALTHOUGH hipped roofs, trough bunkers, 
and other structures comprising plane 
slabs meeting at an angle have been 
common from the early days of reinforced 
concrete, it is only recently that it has 
become the practice to pay attention to 
the stresses produced by the longitudinal 
action of the slabs. Calculation of these 
secondary stresses enables a more eco- 
nomical structure to be constructed with 
confidence, and is the principal subject 
of this book, although complete designs 
are given of simple and complex prismatic 
structures, which in America are called 
‘ hipped-plate ’’ structures. An approxi- 
mate method and a more theoretical 
analysis of continuous structures are 
given, and are applicable respectively to 
statically determinate and indeterminate 
arrangements of slabs. Both methods are 
applied to a statically-indeterminate pro- 
blem thereby showing the effects of 
neglecting indeterminacy. The simul- 
taneous equations from which the longi- 
tudinal forces are calculated are solved 
by a method of relaxation. Other matter 
includes column analogy (used in the 
design of frames supporting a prismatic 
roof), and an American method of evaluat- 
ing combined stresses. 

**Elementary Theory and Design of 


bers.”” By J. Vawter and J. G. Clark. 
Chapman & Hall, Ltd. 1950. Price 328.) 


Mem- 
(London : 


Tuts book is for beginners in the study 
of the theory of beams and columns, 
although a knowledge of the calculus is 


presumed. Details of design, although 
admittedly important and well dealt with, 
do not obscure the structural principles 
which it is the author’s primary purpose 
to expound. About one-third of the 200 
pages relate particularly to reinforced 
concrete (mainly in accordance with prac- 
tice in the U.S.A.), the remainder dealing 
with general theory and structural steel- 
work and a little with timber construction. 
There are many numerical examples, and 
the subject-matter, which is clearly des- 
cribed and illustrated, is based principally 
on orthodox theory. Some statements, 
such as that the stresses due to the shrink- 


ing of concrete are immaterial compared 
with the working stresses, are question- 
able. Is the fact that the uncracked 
concrete on the tensile side of the beam 
does not resist sufficient bending moment 
to justify inclusion in the calculations the 
real reason why this concrete is ignored ? 


“Standard Methods of Analysis of Iron, Steel and 
Ferro-Alloys."’ Fourth Edition. (Sheffield: The 
United Steel Companies, Ltd. 19*1. Price 178. 6d.) 

Tuils is a laboratory handbook describing 

concisely, but in complete detail, methods 

of chemical analysis of ferrous metals. 

The practical notes given after each test 

are of value. The tests of most interest 

to structural engineers are those for the 
determination of the content of sulphur 
and phosphorus in steel, and of carbon 
in the case of high-tensile steel bars and 
wires. A gravimetric-combustion method 
is described for the determination of the 
total carbon, with notes on tests of low- 
carbon steel, and a colorimetric method 
for combined carbon. A direct nitric- 
acid method, and other methods, are 
given for the determination of the phos- 
phorus content, and gravimetric and 
combustion methods for the determina- 
tion of the sulphur content. The table 
of atomic weights is that recommended 
in 1949 by the International Union of 
Chemistry. 


Book Received. 


** Directory of Quarries, Clayworks, and Sand and 
Gravel Pits.’"’ (London: Quarry Manager's Jour- 
nal, Ltd. 1951. Price 158.) 


A Bursary. 


THE Junior Institution of Engineers offers 
for annual competition the Durham 
Bursary of {20. Candidates must be 
between 20 and 23 years of age, be born 
of British parents, and training for the 
engineering profession. Entrants must 
submit a thesis on a technical subject 
selected by themselves. The date for the 
receipt of theses is August 1. Entry 
forms and conditions may be obtained 
from the Secretary of the Institution, 
39 Victoria Street, London, S.W.1. 
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PRESTRESSED CONCRETE ROAD AT CRAWLEY. 


Prestressed Concrete Road at Crawley. 


A PRESTRESSED concrete road 400 ft. 
long and 24 ft. wide completed recently 
on the factory estate of the Crawley (New 
Town) Development Corporation, was 
designed by Mr. A. J. W. McIntosh, B.Sc., 
M.Inst.C.E., M.I.Mech.E., Chief Engineer 
of the Corporation, in consultation with 
the Pre-stressed Concrete Co., Ltd., the 
Road Research Laboratory, and the 
County Surveyor of West Sussex. The 
contractors are Messrs. Willment Bros., 
Ltd. 

The advantages claimed for prestressed 
concrete roads are the elimination of 
cracks and consequent reduction of main- 


Road Research Laboratory, compared 
with 0-23 estimated for a prestressed 
concrete runway at Orly, France. On 
this assumption, and assuming that the 
ends of the road move relative to the 
centre, the subgrade restraint would 
represent a decrease in prestress of from 
50 lb. to 100 Ib. per square inch. 

The amount of prestress was based upon 
these assumptions, and for reasons of 
economy it was limited to 200 Ib. per 
square inch, which was thought to be the 
smallest amount consistent with the sub- 
grade restraint expected. With a pre- 
stress of 200 lb. per square inch, there 


Fig. 1.—Sheaths for Straight Cables and Forms for Slab in Position. 
Haunches Complete. 


tenance cost, and a reduction of the num- 
ber of expansion joints resulting in 
improvement of riding quality. The full 
advantage of fewer expansion joints is not 
obtained in a short length of road, but 
a maximum length of 400 ft. was selected 
because of the uncertainty of the frictional 
restraint of the sub-grade. Little infor- 
mation on sub-grade restraint is available, 
and it is hoped that this road will provide 
some data. The foundation is a 4-in. 
layer of clinker, and because of its great 
frictional resistance a thin layer of sand 
was rolled on the clinker and waterproof 
paper laid over the sand. The foundation 
is drained by 3-in. tile-drains on each side 
of the carriageway. It was assumed that 
the coefficient of friction would be be- 
tween 0-25 and 0-50 as estimated by the 
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would remain a prestress of at least 100 
Ib. per square inch, which is not sufficient 
to prevent cracking under load and 
temperature stresses but should be 
sufficient to ensure that, if cracks occur 
due to external forces and loads, removal 
of the force or load would be accompanied 
by the immediate closing of the cracks. 

Freyssinet-type cables were used, each 
comprising twelve o-2-in. diameter high- 
tensile steel wires. grouped around a No. 
16-gauge mild-steel wire helix. The 
cables are contained in sheaths (Fig. 1) 
laid at about 7-ft. 6-in. centres at an angle 
of 3 to 1 to the centre-line of the road to 
form a diamond pattern. The ends of the 
cables are anchored in cones in concrete 
haunches along both sides of the road 
(Fig. 2). At each end of the road, the 
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PRESTRESSED CONCRETE ROAD AT CRAWLEY. 


cables are bent (Fig. 3) to connect to 
anchorage cones in the haunches in order 
to avoid anchorages in the carriageway. 
The haunches, which are 12 in. wide and 
6 in. thick and of high-grade concrete, 
were constructed before the slab and are 
tied to the slab by }-in. mild-steel bars. 
The proportions of the concrete are 
1: 3:9 by weight, and the water-cement 
ratio was 0-4. Upon completion of the 
haunches, the cables were threaded 
through sheaths of No. 16 gauge mild- 
steel tube in lengths of 18 ft. and sup- 
ported at about 6-ft. intervals on small 
concrete blocks (Fig. 1). The joints in 
the tubes are sealed by adhesive tape. 
For the curved cables, holes were formed 
in the concrete by inflated rubber tubes 
placed above strips of twisted-bar fabric 
reinforcement provided across the ends 
of the slab (Fig. 3); the cables were 
drawn through the holes after concreting Fig. 2.—Anchorages for Cables and 
was completed. Forms for Haunches. 


> 


Fig. 3.—Curved Cables at End of Road. 
May, 1951. 
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The road is 6 in. thick. Experience of 
prestressed concrete roads at Luzancy 
and Esbly and the runway at Orly in 
France indicates that a slab about 6 in. 
thick will withstand loads in excess of 
ordinary road loads. To accommodate 
the cables, which are 1} in. diameter and 
cross one another at different levels, the 
slab must be at least 6 in. thick if sufficient 
cover is to be provided over the cable- 
sheaths. The slab was laid in four bays 
each 200 ft. by 12 ft., corresponding to 
one day’s work. The bays are connected 
by 4-in. diameter dowel-bars across the 


CONCRETE ROAD AT CRAWLEY. 


only one jack for each straight cable, but 
it was found necessary to use a jack at 
each end of each cable. The initial 
elongation of the cables corresponded to 
a stress of 80 tons per square inch, the 
minimum 0-I-per cent. proof-stress of the 
wires being 82 tons per square inch. 
When stretched, the cables were injected 
with water under pressure and grouted 
with neat cement grout since difficulty 
had been experienced with grout consist- 
ing of equal volumes of sand, cement, and 
water. The recesses for the anchorage 
cones in the haunches were filled with 


Fig. 4.—Road in Course of Construction. 


central longitudinal joint and by a strip 
of twisted-bar fabric reinforcement across 


the transverse joint. Steel forms were 
provided for the edge of the longitudinal 
joint, and a wooden template, drilled to 
take the dowel-bars, for the transverse 
ends of the bays. The concrete was con- 
solidated by a vibrated tamper extending 
across the bay, and protected and cured 
by blankets of waterproof paper (Fig. 4). 

The cables were stretched about three 
weeks after concreting the slab. Four 
jacks, operated in pairs from two pumps, 
were used, the order in which the cables 
were stretched being such that the slab 
was stressed as uniformly as possible 
throughout its length. It was at first 
intended to force in the anchorage cone 
at one end of each cable by hand and use 
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concrete after the cables had been 
grouted. 

In view of the difficulty of calculating 
the expansion of a prestressed concrete 
road 400 ft. long with an unknown sub- 
grade restraint, a short expansion bay 
5 ft. wide is provided across the road at 
each end. These bays are of hardcore 
surfaced with tarred macadam, and a 
strip of expansion-joint filler 2 in. thick 
is provided against the ends of the slab 
When the actual expansion is known, it is 
intended to provide an expansion joint. 
Points along the sides of the road have 
been fixed to enable the movement of the 
slab to be measured, and from strain- 
gauges embedded in the slab at the time 
of construction it is hoped to obtain data 
on the stresses in the concrete. 
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Exterior Walls of Residential Flats. 


THE exterior walls of four new blocks of 
residential flats at Orleans are I1 in. 
thick and are constructed with two leaves 
of precast slabs between which concrete 
is cast in situ. The design, some features 
of which are novel, permits temperature 
and moisture movements to take place. 
The slabs on the outer face are finished 
with polished terrazzo and those on the 
inner face with hard plaster (Fig. 1). 


INNER SLAB 























OUTER SLAB 


Fig. 1. 


The bond between the cast-in-situ con- 
crete (E) and the slabs is formed by the 
concrete entering dovetail recesses at the 
joints between the slabs, and is assisted 
by metal ties (A) fitting into the recesses. 
In the joint between the outer slabs there 
is also a smaller recess in which is placed 
a plastic textile cord (B) which has been 
dipped in an adhesive plastic liquid made 
from derivatives of pine resin. The cord 
retains the in-situ concrete, prevents the 


entry of rain, and causes the joint to act 
as an expansion joint. Chases between 
edges of the slabs emphasise the joints, 
and the gap between the cord and the 
chase is pointed with white cement. 
The terrazzo and plaster of the outer 
and inner slabs respectively are {-in. 
facings on a 2-in. backing (C) of insulating 
pumice or clinker concrete, the face of 
which is left rough to provide a key for 
the in-situ concrete. The slabs are about 
20 in. by 314 in. Half-slabs and corner- 
slabs are also used. The mixture of the 
facing material is 680 lb. of white cement 
and 1 cu. yd. of crushed marble. The 
pumice concrete comprises 645 lb. of 
Portland cement to 1 cu. yd. of pumice. 


me are 





VY 




















ER: 

















. 
’ 
5 
4 





Fig. 2. 


The cast-in-situ concrete comprises 425 lb. 
of Portland cement to about 14 cu. yd. 
of %-in. ballast. 

The expansion joints (Fig. 2), which 
are provided at about 65-ft. centres in 
the exterior walls and at party walls, are 
formed by a split reinforced concrete 
tee-block (D), the stem of the tee being 
part of a transverse wall or partition, 
and the head being finished and jointed 
to match the facing slabs. The split in 
the stem terminates a short distance 
from the end and opens or closes as the 
exterior wall contracts or expands. The 
expansion joints are concealed by rain- 
water pipes. 
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PLANT FOR AIR-ENTRAINED CONCRETE. 


Plant for Air-Entrained Concrete. 


ConcRETE for the foundations, pavings, 
chimneys, marine terminal, and ancillary 
works (but excluding the construction 
camp) at the new oil refinery of the 
Anglo-American Oil Co., Ltd., at Fawley, 
on Southampton Water, is mixed at a 
plant (Fig. 1) about a mile from the main 
site. 

The gravel and sand are dredged from 
a pit adjacent to the plant and are 


washed and screened into four sizes, 
namely, 1} in. to } in., }? in. to $ in, 
coarse’ sand, and fine sand. Below the 
piles of aggregates is a reinforced concrete 
tunnel (seen in course of construction in 
Figs. 2 and 3) in which a 24-in. belt- 
conveyor, fed from valves in the roof of 
the tunnel, conveys the material to an 
inclined 24-in. covered belt-conveyor 
(Fig. 1) which discharges into a bin over 


. 1.—Concrete Batching and Mixing Plant. 


Fig. 2.—-Construction of Floor of 
Aggregate-Conveyor Tunnel. 
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the mixers. The bin has two compart- 
ments for coarse aggregate, one for sand, 
and one for cement. The total capacity 
of the aggregate compartments is 180 
cu. yd. There is a separate bin of 
190 tons capacity for a reserve store of 
cement. 

The cement is delivered by road in 
bags and unloaded by hand on to a belt- 
conveyor along the middle of the cement 
store (on the right-hand side in Fig. 1), 
which has a capacity of 250 tons. Rapid- 
hardening Portland cement is taken off 
and stacked on one side of the conveyor, 
and ordinary Portland cement on the 
other side. When the cement bins 
require replenishment, the bags are placed 
on the belt-conveyor and, on reaching 
the end of the store, are cut open by 
hand and emptied into a short horizontal 


151 








PLANT FOR AIR-ENTRAINED CONCRETE. 





Fig. 3.—Construction of Roof of Aggregate-Conveyor Tunnel. 


screw-conveyor discharging into the boot 
of a bucket-elevator, which can supply 
the bin at the higher level or the larger 
reserve bin. Cement from the larger bin 
can be discharged on to the short hori- 
zontal screw-conveyor and thence by the 
bucket-elevator into the high-level bin 
The bins and batching plant are carried 
on a steel framework about 100 ft. high 
supported on a reinforced concrete sub- 
structure on which the mixers stand; 
the substructure is seen in course of con- 


struction in Fig. 4. Part of the cement- 
store building is a laboratory in which the 
cement, aggregates, and concrete are 
tested. On an enclosed platform below 
the bins is the weigh-batching equipment 
by which the materials, including the 
water, are measured to an accuracy of 
1lb. The batched materials are fed into 
one of two 3-cu. yd. drum mixers. 
The concrete, including that for the 
piles for the marine terminal, is mainly 
air-entrained rhe air-entraining agent 





Constructing Substructure of Concrete Plant. 
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Fig. 5.—Concrete Lorries. 


is mixed in tanks at the base of the con- 
crete plant and automatically fed into 
dispensers on the weigh-batching plat- 
form. In the dispensers, the amount 
required for 1 cu. yd. of concrete is 
measured and passed into the mixer with 
the mixing water. Air-entrained con- 
crete is used because there is a saving of 
15 per cent. of the cement and the con- 
crete has better workability. Experience 
in the United States shows air-entrained 


A Prestressed Concrete 


THE illustration shows a bridge over the 
Severn at Shrewsbury, which will be in 
course of construction for the Corporation 
this summer and will replace the Castle 
footbridge. It will be a counterbalanced 


cantilever structure, prestressed after the 
concrete has hardened, and is the first of 
this type in this country. The old piers, 
150 ft. apart, will be used to support the 
new structure, which will have a central 
suspended girder 60 ft. long supported on 
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PLANT FOR AIR-ENTRAINED CONCRETE. 


concrete to be more durable and imper- 
meable than ordinary concrete under 
most climatic conditions. The air- 
entraining agent is ‘ Pozzolith,”’ a pro- 
duct obtained from America, and } lb. 
is used with 1 cwt. of cement. There is 
therefore about 3 lb. of the agent in 
1 cu. yd. of concrete. The cement is of 
British manufacture. 

The mixers discharge on opposite sides 
of the plant into lorries with tilting bodies 
(Fig. 5), each holding 3 cu. yd., which 
take the concrete to various parts of the 
site some of which are two miles distant 
The lorries are designed for the transport 
of air-entrained concrete because the air- 
entraining agent prevents separation of 
the materials during transit. The lor- 
ries could not be used for conveying 
ordinary concrete such long distances 

The mixing plant and lorries are of 
United States manufacture and are 
operated by the general contractors, 
Messrs. Foster Wheeler, Ltd. The output 
of the mixing plant is about 140 cu. yd 
per hour. For the foundations of the 
fluid-catalytic cracking plant, 1200 cu. yd 
of concrete were mixed and placed in 
eight hours. In September, 1950, 6000 
cu. yd. of concrete were mixed and 
placed. The total quantity of concrete 
required is about 100,000 cu. yd., and 
by the end of 1950 more than 70,000 
cu. yd. had been placed. 


Bridge at Shrewsbury. 
the ends of the cantilevers. The para- 
bolic soffit of the main span will have a 
rise of 6-65 ft., the ratio of rise to span 
being 1:22}. 

The Surveyor of the Corporation is Mr. 


F. R. Dinnis. The architects are Messrs. 
T. P. Bennett & Son, the consulting 
engineers Messrs. L. G. Mouchel & Part- 
ners, Ltd., and the Prestressed Concrete 
Co., Ltd., and the contractors Taylor 
Woodrow Construction, Ltd. 
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Rapid Construction of Concrete Runways. 


Two concrete runways, equivalent in area 
to twelve miles of 20-ft. road, were con- 
structed recently in 58 working days by 
36 men with the aid of mechanical equip- 
ment. The aggregates were delivered by 
motor lorry to stock-piles in compart- 
ments walled on three sides, and were 
transferred by grab-cranes to the bins of 
a weigh-batching plant. The cement was 
delivered in bulk in covered tipping- 
lorries and stored in a 150-tons steel silo 


carriage straddling the strip of slab being 
concreted. The materials in the rear 
compartment of the lorry were discharged 
into the skip of the mixer and thence into 
the drum. 

The process of mixing and placing was 
as follows. The cylindrical drum of the 
mixer rotated on a horizontal axis and 
had two compartments. Water obtained 
from a tank-lorry alongside the mixer was 
discharged into the first compartment 


Fig. 1.—Batching Plant. 


from which it was transported by screw- 
conveyors and bucket-elevators to the 


go-tons bin of a weigh-batcher. Separate 
weigh-batching plants were used for coarse 
aggregate, cement, and fine aggregate, and 
are seen in this order from left to right in 
Fig. 1. Each plant had two hoppers 
which were filled automatically with the 
correct weight of material. Tipping- 
lorries, the bodies of which were divided 
into two compartments, passed under the 
hoppers and were loaded in each compart- 
ment with the materials for one batch of 
concrete. The lorries proceeded to a 
twin-batch mixer (Fig. 2) mounted on a 
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while the dry materials were being tipped 
in. After the materials had been mixed 
for about haif a minute, they were trans- 
ferred automatically to the second com- 
partment of the drum where mixing was 
completed, while water and the dry 
materials from the forward compartment 
of the lorry were being tipped into, and 
preliminarily mixed in, the first compart- 
ment. The batch in the first compart- 
ment of the drum was transferred to the 
second compartment after the previous 
batch had been discharged into a bottom- 
opening bucket travelling on a boom. A 
batch of 34 cu. ft. of concrete was made in 
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Fig. 2.—Two-Batch Mixer. 


Fig. 3.—Machine for Mixing, Spreading and Finishing the Concrete. 
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RAPID CONSTRUCTION OF CONCRETE RUNWAYS. 


40 seconds. The time from discharging 
the materials from the lorry to placing the 
concrete in the slab was about 14 minutes. 
The mixer was capable of producing about 
80 cu. yd. per hour under working 
conditions. 

The bucket placed the concrete in flat 
heaps in front of aspreading machine, so as 
to avoid variation of compactness which 
may result from indiscriminate dump- 
ing. The spreading machine had a paddle 
rotating on a vertical spindle and which 
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The oscillating motion brought some 
grout to the surface, and excess concrete 
piled up against the first screed. The 
vibrating beam followed the first screed, 
and was followed by the second screed 
which left a smooth finish and eliminated 
irregularities left by the vibrator. The 
final surface finishing was done by two 
men dragging a belt to and fro across the 
slab. 

Transverse expansion joints were 
formed by a steel sheath containing a 


Fig. 4.—Curing and Finishing the Surface. 


traversed the width of the slab. The 
height of the paddle was adjusted to suit 
the thickness of concrete required. The 
surface of the concrete was struck to about 
the required level by a blade which ex- 
tended across the slab at the rear of the 
spreading machine. To give additional 
compaction at the sides of the slab, an 
immersion vibrator was trailed from each 
side of the spreading machine as seen to 
the right of Fig. 3. 

The spreading machine was followed by 
a finishing machine (Fig. 3) which had 
two transverse oscillating screeds and a 
vibrating beam. The front screed was 
set to the camber of the slab and shaped 
the concrete to about the correct profile. 
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strip of bituminous-felt joint-filler. After 
the concrete had been placed on both 
sides of the joint, the sheath was extracted 
leaving the filler in position. Dummy 
joints were formed by pressing into the 
wet concrete a steel bar to which per- 
forated lugs were attached (Fig. 4) so 
that, after the initial set had taken place, 
the bar could be lifted out by hooks. 
Curing was by spraying (Fig. 4) with a 
liquid to form a membrane on the surface. 

The runway was constructed by Messrs. 
John Laing & Son, Ltd., London, N.W.7, 
who have a film, which is available free of 
charge, showing these modern concreting 
operations and methods of controlling 
concrete mixtures. 
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STEEL 
FORMS 


The multiple system of Steel Shuttering for 
insitu concrete construction 


Prompt delivery can still be given. 


We may have to withdraw this 
statement in the not too distant 
future. We don’t have to tell 
you there'll be a shortage. 


Let us have your requirements NOW 


A. A. BYRD & CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.1. 
*Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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STEEL, 


| Although we endeavour to maintain the 
“Stribar’’ service in reinforcement 
bars, deliveries from warehouse stocks 
in the London area are in present 
™ conditions not always possible. By a 
\ telephone call to Sloane 4533 it is 
always possible, however, to ascertain 
the latest position. 


UNITED STRIP & BAR MILLS, 8-10, CROSVENOR GARDENS, LONDON, S.W. 1 
Branch of the United Steel Companies Limited 
WORKS : THE ICKLES : SHEFFIELD 























Cooling Concrete in a Dam. 


THE temperature of the concrete when 
placed in the new Detroit dam must not 
exceed 50 deg. F., and is attained in the 
summer by cooling the mixing water and 
aggregates. The coarse aggregate is 
cooled to 38 deg. F. by water at 35 deg. F. 
The sand is cooled from 70 deg. F. to 
50 deg. F. The temperature of the 
cement on delivery may be up to 
150 deg. F. and can only be reduced to 
60 deg. F. 

The coarse aggregate is cooled in in- 
undation tanks each of which contains 
120 tons. The process is described in a 
recent number of “‘ Engineering News- 
Record.”’ A tank is filled to about one- 
third of its depth with cold water before 
stone is inserted. The stone is fed in 
from a 24-in. conveyor and the complete 
filling of the tank with water and stone 
continues simultaneously. When full, the 
water is circulated through the tank for 
a time, after which the water is drained 
out of the tank, and the cooled stone is 
taken on a conveyor to the mixing plant 
for immediate use. 

The fine aggregate and cement are 
cooled while travelling on screw conveyors 
designed as heat exchangers. Cold water 
is circulated in a jacket around the con- 
veyors and through the hollow screws. 


MISCELLANEOUS. 


Centenary of Reinforced Concrete. 


In connection with the centenary of rein- 
forced concrete celebrated in France in 
November, 1949, a well-printed volume 
entitled ‘‘ Cent Ans de Béton Armé ”’ has 
been published by Editions Science & 
Industrie, 6 Avenue Pierre 1° de Serbie, 
Paris, XVI. (Price 1000 francs.) This 
publication of about 200 pages contains, 
in addition to a record of the celebrations, 
many photographs of outstanding rein- 
forced concrete structures in various parts 
of the world, and articles by some of the 
leading engineers in France on the 
development of reinforced concrete con- 
struction and theory, and on special sub- 
jects such as the reconstruction of bridges, 
centering for large arches, prestressed con- 
crete, and plant. 


Conference on Prestressed 
Concrete in U.S.A. 


A CONFERENCE on prestressed concrete is 
to be held at the Massachusetts Institute 
of Technology from August 14 to 16, 
1951. Details of the conference may be 
had from Professor Walter R. Gale, 
Massachusetts Institute of Technology, 
Cambridge 39, Massachusetts, U.S.A. 
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DESIGN OF PRISMATIC STRUCTURES 


By A. J. ASHDOWN 


Describes simple methods of designing roofs and other structural parts 


composed of vertical, 


sloping, and horizontal reinforced concrete slabs. Solutions by relaxation and other methods clearly 


explained. 


1.—Prismatic Structures of One Span.—Types. Stabilising forces. Shearing and principal 


stresses. Examples 
method of calculating transverse moments). 
Openings in roof. 


(using relaxation method). 
hoor with supported ties. Anisotropic structures. 


Roof with unsupported ties (moment-balance 


11.—Multiple-Bay Structures.—Pitched roof of two bays analysed by an approximate method 


and by 
Double-trough bunker. 





tthe —Continuous Structures.—Formulz. Roof continuous over three spans. 
bined bending and direct force). 


gy and 


a theoretical analysis as a statically-indeterminate structure. Tensile stresses in thin slabs. 


Supports of roof 


iV.—Structures with Sloping Ends.—Symmetrical and unsymmetrical structures. Multiple roofs. 





V.—Miscell Probl 


64 pages. 36 illustrations. Price 8s.; by post 8s. 6d. 


—Effect of friction on supported ties. Transverse stiffeners. 


1-85 dollars in Canada and USA. 


A NEW “CONCRETE SERIES” BOOK 


CONCRETE PUBLICATIONS LIMITED, 


14 Dartmouth Street, 


London, S.W.1, England 
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A LARGE FLAT-SLAB STRUCTURE. 
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A Large Flat-slab Structure. 


THE new printing works for Boots Pure 
Drug Co., Ltd., at Nottingham, part of 
which is shown in course of construction 
in Fig. 1, comprises principally two floors, 
each about 420 ft. long and 240 ft. wide, 
of reinforced concrete flat-slab construc- 
tion. Although the building is mainly of 
two stories, there are three and four 
stories for a width of 72 ft. on the south 
side and a basement about 120 ft. long 
and 60 ft. wide. The walls are of brick 
faced with Portland stone. The roof is 
a steel north-light structure. There is a 
reinforced concrete retaining wall about 
300 ft. long against the tow-path of a 
canal at the rear of the site. 

Compact gravel occurs at about 11 ft. 
below the surface and on this stratum, the 
safe bearing resistance of which is 5 tons 
per square foot, are constructed 5-ft. square 
1:6 plain concrete piers supporting the 
ground floor and 25-in. diameter columns 
carrying the upper floor. The columns 
have helical binding and flared heads of 
5 ft. 6 in. diameter and are spaced 24 ft. 


Fig. 1. 


apart in one direction and 20 ft. in the 
other direction. The floor slabs, which 
are designed for a superimposed load of 
4 cwt. per square foot, are ro in. thick and 
the drop-panels are 14 in. thick, and are 
designed in accordance with British 
Standard Code CP. 114 for normal rein- 
forced concrete. Parallel to the shorter 
dimension of the panels of flat-slab, the 
principal reinforcement in the column 
strips is }-in. and {-in. bars alternately at 
6 in. centres, and in the middle strip 
j-in. bars at 104 in. centres. The rein- 
forcement parallel to the longer dimension 
is }-in. and {-in. bars alternately at 6 in. 
centres in the column strips and at 9 in. 
centres in the middle strip. The total 
quantities of materials in the building are 
4100 cu. yd. of plain concrete, 12,800 
cu. yd. of reinforced concrete, 520 cu. yd. 
of precast concrete, and 1600 tons of mild 
steel reinforcement. 

As old buildings on part of the site are 
in use during the progress of the new 
work, it is necessary to construct the new 


Printing Works, Nottingham. 
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RITECURE 


membrane curing 


for concrete runways 
roads - floors - walls 
and precast products 


** Ritecure '' membrane curing material forms a cellophane-like skin on the surface of the concrete. Since 
it is applied before the setting of the cement has taken place, it ensures retention of the maximum amount 
of moisture in the concrete, eliminating hair and wind cracking caused by too rapid drying out of the cement in 
the face of the concrete immediately after laying. it is not affected by the heat of the sun and, while it is 
not sold as an anti-frost mixture, since ‘‘ Ritecure ’’ itself will not freeze, it gives protection against 5-10 
of frost. 


This one-man operation of curing concrete—horizontal or vertical surfaces—has brought concrete curing 
to a simple, speedy and economical process, whereby the highest degree of curing efficiency is obtained 
without the use of costly covering materials and their heavy handling charges. it is easily applied through 
a spray, and various sizes of equipment are available for smali or large areas. ‘‘ Ritecure ’’ is in use in 
temperatures of extreme degrees all over the world, and is being extensively used by leading Engineers and 
Contractors in this country for concrete runways, roads, and other forms of concrete work, including precast 
concrete products. 

** Ritecure "’ is backed by a highly developed Technical Service with an extensive experience in concrete 
curing, so that its correct and economical use is assured on all forms of concrete work 

The illustration above shows its application in this country on a concrete runway where 14 million yards of 
concrete were laid and cured with ‘‘ Ritecure’’. The 20-feet wide bays were sprayed without the operators 
or equipment touching the newly-laid concrete. 


Fully illustrated details and technical information are available on application to : 


STUART B. DICKENS 2% VICTORIA STREET. LONDON, s.w.! 


OLD MILTON STREET, LEICESTER (Works) 
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Whe wigintlers of tubular scafoldieg [ 


— NOW OFFER 
WICKHAM =" LIFT & FORCE 
DIAPHRAGM PUMPS — Detvery hood up to 


for immediate = Suction lift up to 26 feet 


N land: 
hire or sale! a 











>) 


is maintained in 
first class condi- 
tion by highly 
skilled mechanics, 
thus ensuring 
trouble-free run- 
ning whilst in 
operation, 





ls as exclusive in design as it is in performance, it achieves more work for 
less effort, has a lower cost of maintenance and a longer effective life— 
BECAUSE the suction and discharge efforts are now shared equally between 


TWO diaphragms while the pump is effectively empléyed on BOTH the upward 
and the downward strokes. 


SCAFFOLDING (GREAT BRITAIN) LTD 


Plant Division : 

MITCHAM, SURREY 
Telephone: MiTcham 3400 (18 lines) 
Telegrams: SCAFCO, MITCHAM Y 




















Granches at: ABERDEEN - BIRMINGHAM - BOURNEMOUTH - BRIGHTON - BRISTOL - CAMBRIDGE 

CARDIFF - DOVER - DUBLIN - DUNDEE - EDINBURGH - EXETER - GLASGOW - HULL . LEEDS 

LIVERPOOL + MANCHESTER - NEWCASTLE - NOTTINGHAM - OXFORD - PLYMOUTH - PORTSMOUTH 
SOUTHAMPTON - STOKE-ON-TRENT - SWANSEA 





PATENTS RELATING TO CONCRETE. 


building in three parts, each being occu- 
pied before further demolition of the old 
buildings. Temporary supports at the 
boundaries of the completed parts were 
therefore provided. Holes for services 
were formed in the floors during construc- 
tion and inserts were embedded in the 
concrete. Accuracy was required in con- 
structing the exterior columns and wall 
beams as the stones for the face were 
prepared off the site to exact dimensions. 
It is intended to cover most of the floors 
with wooden blocks. 

Mr. P. J. Bartlett, F.R.1.B.A., formerly 


architect of Boots Pure Drug Co., Ltd., 
designed the building, the construction of 
which is under the supervision of his suc- 
cessor, Mr. C. St. C. Oakes, M.B.E., 
F.R.1.B.A. ; the chief assistant in charge 
of the works is Mr. A. J. R. Marshall, 
A.R.I.B.A. The reinforced concrete work 
was designed and is being constructed 
by the Trussed Concrete Steel Co., Ltd., 
who also designed the steel “ Diagrid ”’ 
roof, the erection of which is being carried 
out by Messrs. Boulton & Paul, Ltd., 
The general contractors are Messrs. 
Gilbert Ash, Ltd. 


Patents Relating to Concrete. 


Arched Roof. 








An arched roof is formed by adjoining in 
bond precast concave slabs, for example 
of lightweight concrete, having grooves 
(A) along all abutting edges and an extra 
thickness (B) on the underside of the 
longitudinal edges, which is bevelled at 
(P) so as to form dovetailed projections 


when two slabs are placed together. The 
slabs are connected by flat steel bars (C) 
inserted in the grooves (A) and by clips 
(D) driven on to the dovetail projections, 
and the latter also have similarly shaped 
suspension clips (not shown) bolted across 
them fastened to rods supporting tie-rods 
(K). As shown in Fig. 2, these rods are 
connected to folded iron tie-straps (J) 
which are hooked to an angle-iron sole- 
plate (G), and which may bear against the 
wall and be bent back for this purpose 
asat(L). The angle-iron (G) supports the 
eaves slabs (F) provided with a bevelled 
transverse extra thickness to engage 
with the eaves, and alternate eaves-slabs 
may be half-length to provide the bond 
between the slabs. As shown in Fig. 1, 
each clip (D) may comprise a flat iron 
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bar riveted at each end to an angle iron 
(E), which is driven into the bevelling 
and given a cement backing. The slabs 
may be grouted together, or a weather- 
proofing material may be applied to the 
joints and exposed parts of the finished 
roof. The bevelling (P) may support the 
ends of wood grounds for fixing ceiling 
laths.—No. 603,022. L. Hannan. Nov- 
ember 16, 1945. 


In-situ Cavity Wallis. 

















Apparatus for casting cavity walls in- 
cludes outer shutters (1) held at the 
correct distance apart by vertically- 
spaced distance-bars (2) and cavity-plates 
(6) suspended, by means of lugs (8) 
welded to opposite sides of the plates, 
from spaced notches (7) provided on the 
upper distance-bars and supported in 
spaced notches in lower-distance bars (2). 
The tie-bars pass through slots in the 
outer shutters and have stops (3) at one 
end and slots (4) to accommodate wedges 
at the other end. A spacer (10) of oval 
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PATENTS RELATING 


cross-section having a flange resting on 
top of the cavity shutters is inserted 
between these shutters and turned into 
the position shown to prevent their col- 
lapse. The outer shutters are flanged and 
adjacent ones are held in position by 
means of tapered pins or by bars loc ked 
by wedges passing through registering 
holes in abutting flanges.—No. 603,768. 
J. Laing & Son, Ltd., and W. Laing. 
December 13, 1945. 

(Publication of specifications by the 


Patent Office has been delayed by the war 


Specialities Allied to— 

CONCRETE & BUILDING PRODUCTS 

including Accelerators, Retarders, Hardeners, 
| Waterproofers, Oilproofers, Cement Paints, etc. 
| For full particulars please write 

ALLIED BUILDING COMMODITIES 


LITTLE ROYD, HUDDERSFIELD. 





Bound Volumes of 
** Concrete and Constructional 
Engineering ”’ 


BINDING cases for annual volumes of 
‘“Concrete and Constructional En- 
can be supplied in cloth- 
covered boards lettered in gold on the 
spine with the title, volume 


and year of publication 


gineering "’ 


number, 
Copies for 
binding should be sent post paid to 
Concrete Publications, Ltd., 14 Dart- 
mouth Street, London, S.W.1. Where 
possible, missing numbers will be sup- 
plied at the published price to make 
up incomplete but as many of 
the numbers published during the past 
few years are not available it is advis- 
able to ask the publishers whether they 
have the numbers required before send- 
ing incomplete sets. The cost of cloth- 
covered lettered cases is 4s. 9d. for 
each volume 


sets, 


The cost of supplying 
a case and binding a volume is 13s., in- 
cluding packing and carriage. 








TO CONCRETE. 


(CONCRETE) 


Symposium on Prestressed 
Concrete. 





THE Cement and Concrete Association 
has organized a symposium on continuous 
and framed prestressed concrete struc- 
tures to be held at the Institution of 
Structural Engineers on September 24 and 
25. Copies of the programme may be had 
from the Association at 52 
Gardens, London, S.W.1 


Grosvenor 


Tenders for a Bridge 
in Australia. 


TENDERS are wanted by the Department 
of Main Roads, New South Wales, for the 
erection of a concrete and steel bridge 
gi2 ft. long over the George’s river, 
Sydney. The sending-in date is Novem- 
ber 1, 1951. Further details may be had 
from the Agent-General for New South 
Wales (reference Strand, 
London, W.C.2 


ANCHORAGES TO 
CONCRETE 


SPEARPOINT Floor Clips to anchor 
wood floors to concrete. 


DOVETAIL Masonry Slot @ Anchors 
to anchor brick and stone facings to 
concrete. 


ANKORTITE Box Fittings. 


ABBEY BUILDING SUPPLIES CO. 


6 Waldemar Road, Wimbledon, LONDON, S.W.!9 
Telephone : Wimbledon 4178. 
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BAR-BENDING 
AND FIXING 


F.6565), 50 











Use “WATERTIGHT” Products 
for CONCRETE results when CONCRETING. 
“LISCAL” and “ QUICKSET” 
SURFACE DRESSING 
Stocked at most Builders’ Merchants 
For Particulars apply :— 

Watertight Cement Co., Ltd. 


Highfuriong - - Blackpool 
Telephone: Poulton-le-Fyide 315 
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— 


Overtons 


can always supply a first-class team of highly experienced 
bar-benders and fixers for any contract in the country— 
large or small. Send your inquiries to : 


HOMELAND ROAD, KING’S LYNN. Telephone : 3073 
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STRONGER CONCRETE 
PNEUMATICALLY APPLIED... 


QUICKER AND CHEAPER 
BY THE 


PNEUMATIC 
CONCRETOR 


Air-applied concrete gives greater 

strength. it is absolutely imper- 

vious to moisture, and bonds so 

tightly as to act as an origina 

part of the structure. The Pneumatic Concretor applies concrete by a ‘‘ shooting ’’ action. 
Perfect density, greater strength, minimum water content, and low cost application are a few 
of the features of this unit. ideal for steel work, masonry, timber, against corrosion, salt water, 
chemicals, etc. Send for leaflet to-day. 


BOULDER EQUIPMENT LTD. 


18 HIGH STREET, BARNET, HERTS. PHONE: BARNET 4141 
%& CABLES: BOULDER, BARNET 





sult 


& Concrete 
BLOChS 


TRIANCO 
N°? 2 G Type 
Block Making Machine 


Power operated 


—« 


This machine is capable of making 100-125 
blocks per hour. Designed for the production 
of partition slabs, but by means of additional Full specification 
fitments, hollow blocks, etc., can be made. It can be sent on 
embodies the well-known TRIANCO double application. 
toggle mechanism for exerting simultaneous 
pressure at the top and bottom of the block or 
slab. Can be supplied with or without jolting 
attachment. 


ruancoummeo = i Yel) 


Imber Court, East Molesey, Surrey 
Telegrams : TRIANCO EAST MOLESEY. 


Sidicer: Wiiehiads ane. BLOCK-MAKING MACHINES 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word: minimum tos. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number 1s. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Old-established firm of consult- 
es engineers has a number of vacancies for civil 
ngineering ass‘stants and reinforced concrete designers 


nt character, and opportunities for indivi- 
initiative will be agg | A full-scale 
— is in operation. i 
be with experience and 
qualifications, but will | be under constant review for adjust- 
ment in accordance with proved ability. 
of applicants will be interviewed, when 
character of the work = be ex 
expenses, etc., for interviews will be 
are asked to send full details of ex 
approximate salary required, to C. 

orth Parade, St. Mary’s Parsonage, Manches' 


SITUATIONS VACANT. Howard Humphreys & Sons 
require immediately the following staff for sewerage and 
water supply schemes. (x) Draughtsmen with not less 
than five years’ experience and (2) Pe ay ree with three 
years’ experience in one or both of these branches of civil 
engineering. Also (3) draughtsmen with not less than four 
years’ experience in reinforced concrete detailing. Full 
particulars of training and experience, with dates, age, and 
salary required, in confidence, to 191 Victoria Street, 
London, S.W.1. 


SITUATION VACANT. Consulting engineers, West- 
minster, require civil engineer as salaried partner, portnae, = 
to i800 and 45, in Karachi, Pakistan. me he 

to {1 rf annum according to experience, plus 4 


ope at ucation and possess the A.M.I.C.E. 
qualifications or equivalent University degree, and should 
be experienced in public works and reinforced concrete, 
structural steelwork, etc., either with Contractors or con- 
sulting engineers, Three months’ leave with free passage 
home every two years. Applications giving full details 
of education and experience to Box 2453, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Reinforced concrete detailer 
required for permanent staff, Ppt, wh 


14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Midland precast concrete works 
require assistant, 24-30, with initiative and drive, to take 
charge of section of production. Previous knowledge 
preferable, but not essential. Good prospects of advance- 
ment. Accommodation may be available. Staff pension 
scheme. Box 2461, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Firm of consulting and manu- 
facturing engineers requires a versatile reinforced — 
draughtsman with a knowledge of general bui 

struction to work at Dagenham. Excellent con itions 
with permanency. Box 2462, Concrete anxp ConstrRuc- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, W.r. 


SITUATIONS VACANT. The British Reinforced Con- 
crete Engineering Co, Ltd., require several qualified 
designers with specialist experience for their Stafford, 
London, Bristol, Glasgow, and Newcastle-on-Tyne offices. 
Five-day week and staff pension scheme. Apply to B.R.C. 
Enoineerinc Co., Lrp., Stafford. 


poh gpm tg te Senior reinforced concrete de- 

Progressive appointment offered to 
suitable yo Apply, stating qualifications and 
experience, etc., to Hoist & Co., Ltp., 1 Victoria Street, 
S.W.1. 
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yy VACANT. 2 assistant uired 
by the chief of reinforced —— 


engineer firm concrete 
— ts. a ae be chartered civil and struc- 
Sere. oo qh Att, 
of practical design. aay. a salary expected and 
giving full particulars of education, training and experience, 
to the Curer Encinerer, Box 2463, ConcreETE AND Con- 
oo ENGINEERING, 14 Dartmouth Street London, 
I 
SITUATIONS VACANT. Reinforced concrete designers 
and detailers required. State experience and 
required. TwisTeeL REINFORCEMENT, Ltp., Alma Street, 
Smethwick, Staffs. 
SITUATION VACANT. Senior reinforced concrete 
designer required for a office. Apply in writing, 
stating age, experience, and salary required, to Tue 
mem ps Metat Co., Ltp., Burwood House, Caxton 
, S.W.1. 
SITUAT#Oss VACANT. Experienced reinforced con- 
crete detailing-draughismen required for London office. 
Apply in writing, stating , ae. and salary 
required, to Tux — & , Ltp., Burwood 
House, Caxton Street, London, sw 
SITUATIONS VACANT. Qualified Seiniipeniate re- 
¢ British firm of contractors in Singapore for works 
in + -. and Borneo, including ierdam 
: a i general 
engineering uilding projects, etc. Write, with 
= om to Box 71/4, c/o 95 Bishopsgate, London, 


SITUATION VACANT. A well-known firm of ‘heavy 
ustrial plant ony situated near Manchester require 
a reinforced concre engineer with experience 
in all types of industrial ‘strectures The position is a 
permanent one, and 
operation. Five-day commencing 
be between {800 and {1,000 a year, according to ability. 
Apply briefly, stating previous employers, with dates and 
tions held. Box 2465, CONCRETE AND CONSTRUCTIONAL 
NGINEERING, 14 Dartmouth Street, London, S.W.1 
SITUATIONS VACANT. The Liversedge Reinforced 
ing Co., Ltd., Liversedge House, John 
pr oa Senet et, London, WwW C. 2, invite written a 





ledge, 

work on all types of reinforced concrete structures. 
Keen juniors with technical ability for training. State full 
details of qualifications, age, and summary of experience. 
SITUATIONS VACANT. Reinforced concrete engineers, 
designers, and detailers required by consulting engineer at 
his offices in London, Cardiff, and Dublin. Must have had 

vious experience in reinforced concrete design office. 
ee positions, excellent — a ton —, 


Please give full —- of ex 
S Interviews Lenten, Os Cardiff or chy 
Box 2460, 


CONCRETE AND na ENGINEERING, 14 Dart- 
mouth Street, London, S.W 

SITUATIONS | VACANT. Ministry of Works require 
temporary civil s for duty at sites in 
various parts of the country Applicants must be of 
British birth and must have passed (a) Sections A and B 
of the examination for Associate Membership of the 
Institution of Civil Engineers, or (6) examinations recog- 
nised by that —— as granting exemption from 
Sections A and B, Sound civil engineering experience, 
particularly of concrete construction, is necessary. 
Although these are not established posts, many have long- 
term possibilities. Hostel accommodation is available at 
some sites. Salary range £448-£720 per annum consoli- 
dated, commencing according to age and experience. 
Vacancies in next grade, {720-{960, are normally filled 
by promotion. Write for application form which should 
be returned completed by 21 May, 1951, to MINISTRY OF 
Laspour aND Nationat Service, TECHNICAL AND 
Screntiric Rectster (K), York House, Kingsway, London, 
W.C.2, quoting reference No. E. 180/51/AT. 





MINISTRY OF WORKS, READING. 
Structural draughtsmen required in Reading or Bourne- 
mouth, with a good knowledge of building construction and 
the design of steel and reinforced concrete structures of all 
types. Salary ing to age and experience, will be 


, according 
within the ‘aap £283-£495 per annum. Good leave 


allowance. Applications, toget with copies of testi- 
monials, to be sent to District StrucTURAL ENGINEER, 
MINISTRY OF Works, WHITEKNIGHTS PARK, READING. 





SITUATIONS VACANT. Reinforced concrete engineers 
have vacancies in their Bristol pee A ~ Saee and 
detailer-designers. Applicants sho ave previous 
experience in this work and should give full details of educa- 
tion and experience. Prospects of advancement and 
opportunity of a variety of structures, Box 2471, Con- 
CRETE AND Sg — ENGINEERING, 14 Dartmouth 
Street, London, 


SITUATIONS Penetool Design staff for civil engineer- 
ing, structural, 

minster consulting engineers. 

less experienced tions are available, as there are several 
vacancies following extension of design-staff anisation. 
Salaries will be agreed on basis of experience qualifica- 
tions. Please give age, experience, qualifications, and 
previous employers. Box 2470, CONCRETE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 

SITUATIONS VACANT. Civil engineering draughtsmen, 
Imperial Chemical Industries, Limited, Billingham Division. 
have a few vacancies for experienced civil engineering 
draughtsmen for work on major factory extensions involv- 
ing design and detailing of reinforced concrete foundations 
and structures, roads, drainage, and water systems. Candi- 
dates should have qualifications equivalent to the Higher 
National Certificate. Write for application forms to the 
Starr Manacer, [mperiat Cuemicat Inpustries, Limitep, 
Billingham Division, Billingham, Co. Durham. 
SITUATION VACANT. Reinforced concrete detailer 
required by London firm of reinforcement specialists. 
Permanent and progressive position. Five-days’ week. 
Staff pension scheme. Applicants should state age, experi- 
ence, and salary required. Box 2472, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT. Designer/draughtsmen required 
in Designs Branch of Air Ministry Works Department. 
Candidates should have experience in actual design of either 
reinforced concrete or structural steelwork. Vacancies 
are in London. 

starting pay de 

experience. Applications stating “ee, 

vious appointments (with dates), sh be sent to AIR 
Ministry, DirecTtoRATE-GENERAL OF Works (W.9.), Bush 
House (S.E. Wing), Strand, London, W.C.2, from which 
address further details may be obtained. 


SITUATIONS WANTED. 


SITUATION WANTED. Chartered civil and structural 
engineer with 20 years’ varied experience with local 
authority and contractors, desires ap; — —_ 
consulting engineers on a salary plus profits basis. 

petent reinforced concrete designer and detailer. a 
sive experience with all types em Fully acquainted 
with site practice, preparation of measure bills, and final 
accounts. Box 2466, CONCRETE AND ConsTRUCTIONAL 
ENGineerinc, 14 Dartmouth Street, London, S.W.r. 


PROFESSIONAL SERVICES. Chartered civil and 
structural engineer will undertake part-time work at home 
for consulting engineers. Fully experienced in reinforced 
concrete design and detailing, taking off quantities, etc. 
Write your requirements to Box 2467, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


FOR SALE. 


FOR SALE. New 2§-in. bore rubberised canvas suction 
ee ee ee a ee eee 


CW. plean tos. and 5s. per length, carr. paid. Small orders 
please. Conoumas & Turner, Burnley. Tele- 
: Burnley 3065. 


ne SALE. Sacks, bags, and curing cloths for sale. 
want the best type and quickest delivery. Write Joun 


You 


Braypon, Ltp., 26 The Highway, London, E.1. 
phone: ROYal 1044. 


Tele- 





WANTED 


“Marine Structures in Reinforced 
Concrete” 
By R. N. STROYER 
3 copies of the above book urgently wanted. 
Good price paid. Offers to Box 2464, 
** CONCRET AND CONSTRUCTIONAL 


ENGINEERING,"’ 14 Dartmouth Street, 
London, S.W.1. 
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MISCELLANEOUS. 


Saving Cement. 


An addendum (a single foolscap sheet) to 
its “‘ economy memorandum ”’ on the use 
of cement in constructional work has been 
issued by the Ministry of Works. The 
main purpose of the addendum seems to 
be to draw attention to a saving of 8 per 
cent. in the cement content of a concrete 
road and 13 per cent. of the cement con- 
tent of a wind tunnel and a floor. It is 
stated that these savings have been made, 
without loss of strength, mainly by care- 
ful grading of the aggregates compared 
with, ‘normal specification require- 
ments,” but, as neither the gradings used 
nor what is considered to be a normal 
specification are described, the addendum 
is not very useful to those who require 
information on how to save cement. 


Reservoirs in East Africa. 


TENDERS for the construction of six 
reinforced concrete reservoirs in Portu- 
guese East Africa are invited by the 
Companhia das Aquas de Beira. The 
sending-in date is June 28. Further 
details may be had, and a copy of 
the specification seen, at the Board of 
Trade, Room 1118, Thames House 
North, Millbank, London, S.W.1; reference 
CKE(IB)59136/51 should be mentioned 
on inquiries. 





TRANSLATIONS. 


An opportunity arises for an engineer thoroughly 
experienced in reinforced concrete design and 
construction to make abstracts of articles in the 
German technical press. This is spare-time work 
only. Replies to Box 2468, Concrete AND 
CONSTRUCTIONAL ENGINEERING, 14 DARTMOUTH 
Street. Lonpow, S.W.1. 
































REINFORCI 




















MISCELLANEOUS. 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 17s. 
Clean shingle: } in., 15s. 2d.; 4 in., 17s. 6d. 
Thames ballast, 15s. 9d. Broken brick, 
} in., 17s. 6d. 

Cement (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 91s. 
1 ton to 6 tons, 96s. Paper bags and non- 
returnable jute sacks included. 

Rapid-hardening Portland, 6s. above ordinary 
Portland. 

“* 417,”" 117s. 6d. in 6-ton loads ; 
included. 

Aquacrete, 31s. 6d. above ordinary Portland ; 
paper bags included. 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
132s. 6d.; paper bags included. 

Snowcrete, {12 8s. 6d., inc. paper bags. 

** Super-Cement,”’ 31s. 6d. per ton above ordin- 
ary Portland cement; bags included. 

High-alumina cement, 1 ton and upwards, 
247s. 6d. per ton; paper bags 13s. 6d. per 
ton extra. 

Snowcem paint, 56s. per cwt. inc. containers. 

SuutTTeR1NG.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 5d.) issaed by H.M. Stationery Office. 

REINFORCEMENT.—Mild steel round bars (per 
cwt.): § in. to 2§ in., 28s.2d. *% in. to 
4in.,29s. § in., 29s. 8d. } in., 318. 


paper bags 


Materials and Labour. 
(Contracts up to {5000. Inc. 10 per cent. profit.) 


PoRTLAND CEMENT CONCRETE, I : 2: 4.— 
Foundations, 2s. 2d. percu. ft. Columns, 2s. 5d. 
per cu. ft. Beams, 2s. 5d. per cu. ft. Floor 
slabs 4 in. thick, 6s. rod. per sq. yd.; Do., 


5 in., 8s. 7d.; Do., 6 in., ros. 3d.; Do., 7 in., | 


1zs. Walls 6 in. thick, ros. 3d. per sq. yd. 
Add for hoisting 3s. 6d. per cu. yd. above 
ground floor level. 
Portland cement 2s. per cu. yd. 
REINFORCEMENT.—Mild steel round bars, includ- 


ing cutting, bending, fixing, and wire (per 
% in. to } in., | 


cwt.)—+} in. to j in., 48s. 6d. 
438. 6d. & in. to 2§ in., 42s. 
SHUTTERING AND SUPPORTS.— 
Walls, 155s. per square. 
Floors (average ro ft. high), 160s. per square. 
In small quantities, 1s. 8d. per sq. ft. 
Columns, average 18 in. by 18 in. (per sq. ft.), 
ts. 8d.; in narrow widths, 2s. 
Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s.; in narrow widths, 2s. 2d. 
Raking, cutting, and waste, 5d. per lin. ft. 
Labour on splays, 3d. per lin. ft. 
Small fillets to form chamfers, 6d. per lin. ft. 


Wages. 


The rates of wages on which the above prices 


are based are: Carpenters and joiners, 3s. 
per hour (carpenters 2d. a day tool money) ; 
Labourers, 2s. 6d.; Men on mixers and 
hoists, 2s. 7d.; Bar-benders, 2s. 8d. 


This column is specially compiled for “ Concrete and 
Constructional Engineering,"’ and is strictly copyright. 
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Add for rapid-hardening | 


(CONCRETE) 





DEFINITELY GIVES YOU | 
STRENGTH CONCRETE. 


AVOIDS | 


GUD SULT | segregation 
‘MAXIBRATER’ 


VERTICAL VIBRATION 
Cruciform design of table top ensures equal vibration 


over whole area. Rugged construction for long and 
continuous service with minimum upkeep costs 


Ave. compressive strength 6,000 Ib. per sq. in. 
in weekly independent tests over 12 months. Takes any 
precast work up to 10 ft. lengths. See Folder X/24. 


Extremely 


EASY to 
WORK 


on your 


reinforce- 
ment 


GOERISON Jnternal 
Concrete VIBRATORS 


Illustrated is PETROL FLEX DRIVE 
{one of two types] Johnson Internal Vibrator. Vibration 
is confined to the “ spade,"’ thus ensuring long life of 
motor; imposes no strain on operator; all mechanical 
parts greased and sealed for life. Also Electric Flex 
Drive and Electric Stiff Shaft models. Write for Folder 
V24. 

@ May we send you full details of 
JOHNSON CONCRETE VIBRATING MACHINES: Tables, Inter- 
nal Vibrators, Platform Vibrators, Screed Units for better concrete 
road-making. WRITE TODAY 


TERMS CAN BE ARRANGED 


C. H. JOHNSON 


(MACHINERY) LTD. 
X/V/24, ADSWOOD RD., STOCKPORT 


or contact our nearest representative 

LONDON: Pollards 3133. BRISTOL and SOUTH WALES: 

Lulsgate 277. NOTTINGHAM: Bulwell 71135. MIDLANDS 
40 Omar Road, Stoke, Coventry. LANCS.: Gatley 4404. YORKS, 
Otley 2463. NORTH 
Chester 22037. SCOTLAND : 

61 Hillington Road, Glasgow, 8.W.2. 
6024 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


SULPHATE-RESISTING PORTLAND CEMENT 


This Blue Circle Product has been specially 

introduced for concrete which is subject to the destructive 
action of soluble sulphates, e.g. in sea water, some 
ground waters and certain clay soils. Provided due 
regard is paid to producing good dense concrete, 
Sulphate-Resisting Cement will make it proof against 
concentrations of up to 2 per cent. sulphur trioxide in soil 
and up to 500 parts per 100,000 in water (0.5%) 


S.R.P.C. POSSESSES ALL THE DURABILITIES AND 


STRENGTH CHARACTERISTICS OF PORTLAND CEMENT 


A satisfactory interim report has been received from the Director, Building Research 
Station. Copies of the Summary of this interim coe willbe forwarded on application. 


A THE CEMENT MARKETING CO. LTD ext 
PORTLAND HOUSE - TOTHILL STREET - LONDON - Swi PS 


or G. & T. Earle Ltd . Wilmington . 
Pian tae a8 8 ot Boe» nh UNDER FREE ENTERPRISE 
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FRED MITCHELL & SON 


LIMITED 
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Mis Mains, Borsecag 


RIVER spore. ROAD: MANCHESTER 


Telephone. Certral JOE 
AND 
57 VICTORIA STREET: WESTMINSTER: LONDON S-W1I | | 








c Telephone. Abbey 7/03 
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